POWER PLANT ENGINEERING 


For ALL Power Engineers @ Steam, Electricity and All Other Power Engineering Services - 


COMPLETE CONTENTS 


* Special Review and Forecast Section pages 53 to 68 
At the Turn of the Half Century 
The Power Industry—Past, Present and Future 


Power Plants of 1950—How they Foreshadow Tomerrow’s Progress. 
By Chester R. Earl 


. Andrew W. Kramer 


Chutes, Feeders, Gates, Grids and Hoppers for Coal-Handling Systems. . . 
By Wilbur G. Hudson 


* New European Refinery Power Plant Designed for Dependability 
By C. J. Ruzicka and R. R. Popham 
* The Thermoelectric Generator 
Discussion By Howard |. Podell 
Problems Encountered in Thermoelectric Generator Design 
By C. D. Bassett 


The Grounded Neutral in Holland .... 
By H. Wieland Les 


A Shorter Funnel Solved this Filter Paper Problem. . 
By A. Thompson 
How New Water Test Determines Calcium and Magnesium 
Hardness Separately 
By A. O. Wolker and R. $. Robertson 
“Dry-ice” From Boilers 
Atomics Digest . 


ASME Holds 70th Annual Meeting 


Regular Departments 


Notes on This Issue... . . Care and Operation of Outside Fuel Oil Tanks 
Engineers’ Preview pe eaee 7 Faulty Boiler Hook-Ups 


Helpful Bulletins .. ois ne Pe ss 
New Equipment News ~ ee — 


. Whet Causes Burner Trouble and High Draft 
Letters to the Editors... .. 6&9 in These Boilers? 


A laborer's Criticism of Engineering Education ( What Operating Date Should Be Legged for a 
An Engineer Looks at Lebor 1250 Kw Condensing Turbine Generator? 


Practical Hints and Kinks .... 83 Coming Events 


Aati-Plog Creat Elimi ¢ Main- te es 2 JANUARY 


Practical Signal System, Easy te Install and 
Mainta 


Pa Catalog brary + k x 
, 1950 


( 








The deaerating heater head before 
welding in place Sh wing the per 
manently located inner head, vent 
collecting hood and boffles. All this 


ner construction is of stainless stee! 
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DEAERATING 


HEATER 


sel-conlained 


NO TUBULAR VENT CONDENSER IS NEEDED with the 
new Elliott tray-type deaerating heater. This factor together 
with the use of stainless steel for all parts exposed to cor- 
rosive gases, eliminates practically all maintenance. How- 
ever, should occasional inspection be desired, the inlet spray 


assembly may be readily withdrawn. 


The trays too, are easy of access through the amply large 
inspection opening, the door of which is hung on a davit to 
be swung aside when the bolts are removed, and as readily 
replaced. Being of stainless steel the trays are comparatively 
light and easily handled. Trays, inlet spray assembly, and 
access Opening cover are the only removable parts in the 
unit, all baffles, nozzles, etc. being permanently welded to 


the shell, as no maintenance or adjustment is required. 


In this new deaerating heater Elliott again successfull) 
breaks the trail toward more economical and dependable 


deaeration. Bulletin N-16—-on request—gives the details. 


ELLIOTT COMPANY Deaerator & Heater Dept. 
JEANNETTE, PA. 


PLANTS AT JEANNETTE PA *" RIDGWAY, PA 
AMPERE. N. J * SPRINGFIELD, O * NEWARK. N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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The inlet spray assembly, which with the 
vent collecting hood displaces the tubular 
vent condenser formerly used, with its 
many small tubes and constant mainten 
ance problem. The inlet spray assembly 
can be readily pulled out if desired, al 
though there is nothing about it to require 


replacement or readjustment 


Ilustrating the operation of the Elliott tray-type 
deaerating heater. Water entering through 
the inlet spray assembly is sprayed across the 
opening of the vent collecting hood into the 
heating compartment, falls to the bottom of 
the heating section and down to the trays 
By this time it has become heated to close 
to steam temperature. Falling from tray to tray 
it is constantly agitated and releases its non 
condensable gases, which are carried upward 
by the incoming steam and ultimately through 


the vent collecting hood out the vent opening 
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“This choice of 
Steam Trap Body Styles 
iatitia teins ttaian ainatinal simplifies 


outlet traps. Aveilebic in 4”, %” ond I 
eines fer pressures te 250 psi 
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i N THE most widely used sizes, Armstrong Steam 
INLET Traps are available in either side inlet-side outlet 
or bottom inlet-top outlet body styles. This gives the 
user an opportunity to make exceptionally neat instal- 


- OUTLET 
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Side inlet-betrom evtiet trap, Ve” or Me lations with a minimum of fittings and a minimum of 
ants dlicsusnnen ae — labor and permits correct location of the trap in 
relation to the unit being drained 

In both styles the entire interixe mechanism may 
be taken out for inspection or repair simply py re- 
moving the cap. The body, full of boiling water, is 
left in the line. In the case of the side inlet trap the 
cap may be removed without even disturbing the 





pipe connections 

As! ¢ ocarby Armstrong representative to show 
you «tunities for simplifying trap installa- 
tions. 


ARMSTRONG MACHINE WORKS 


810 Maple S?.. Three Rivers, Mich. 


THE 36-PAGE ARMSTRONG STEAM 
TRAP BOOK gives data and prices on 
the complete line of Armstrong steam 
Betrem iniet-tep eurret bedy style. traps for every pressure, every applica 
RM aa haben tion. This book is a valuable reference 
fades tee Geeneamen to TERE oak for the calculation of condensate loads 

and the selection of traps for all classes 
of equipment. Send for free copy wday 
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VOLUME 54 


NUMBER 1 


Votes on This ais 


Special Review and 
Forecast Section 

Every January the editors analyze 
developments in the field of power 
engineering and interpret trends for 
future progress. In this year, the mid- 
way mark of a century, the review and 
forecast is especially interesting to 
many Each year we receive 
many requests for extra copies of the 
section and last year one large com- 
pany ordered 2500 reprints. Power en- 
gineers find the material valuable in 
planning their own plant development 
and manufacturers use it in market 
analysis. We won't attempt to outline 
the contents here. We are sure you 
will find this 16 page section not only 
of immediate interest but will want to 
keep it for future reference 


people 


Practical Hints and Kinks 

This page is largely devoted to dis- 
cussion of feature articles but occa- 
sionally we like to call attention to the 
many specific, practical items which are 
so popular with readers in both big 
and small plants because they deal with 
every day problems 

Included under this heading in this 
issue are four articles as follows 

1. Faulty boiler hook-up. By A. H 
Moulton. Mr. Moulton directs atten- 
tion to a common malpractice, i.e., the 
use of a non-return valve on the main 
steam line of a boiler in combination 
with a direct condensate return system 
using a check valve. Either one of 
these arrangements is good but when 
the two are used together they con- 
stitute a hazard 

2. Anti-plug circuit eliminates com- 
mutator trouble. By Dean Huidston 
This article describes a circuit involving 
a timing element which prevents care- 
less or ignorant operators from “plug- 
ging” motors, that is from reversing 
the connections before the motor has 
come to rest in one direction. 

3. The Hook-on Ammeter. By 
George Aiken. This is a very informa- 
tive description of all the various things 
an operator can do with the Hook-on 
Ammeter. Any operator can learn a 
great deal from this very comprehen- 
sive description of how one operator 
uses this instrument 

4. Care and Operation of Outside 


Oil Storage Tanks. By W. F. Lorge 
A description of the design and con- 
struction of a simple but very practical 
steam heater for oil storage tanks 
This heater is installed inside the oil 
tank, yet can be taken out for repair 
or overhaul without emptying the 
tank 


New European Refinery Power 
Plant Designed for Dependability 

Several interesting plants have been 
built in Europe during the recent past 
by American firms and engineers and 
American power engineers like to study 
the methods and equipment which are 
selected from American practices. In 
this issue we give you an excellent de- 
scription of the power plant built for 
Caltex oil refinery (a European sub- 
sidiary of California Texas Oil Co.) at 
Rotterdam, Holland. The plant is built 
entirely of American equipment and 
shows what is happening in post-war 
European industrial activity. It is 
modern in every respect, operating at 
550 Ib pressure with 750 degrees F 
temperature. While most American 
engineers are not bothered with dykes 
it is interesting to see how they 
avoided breaching a dyke by building 
two 48 in. siphons to take water from 
the Maas River to the circulating water 
system 


The Thermoelectric Generator 

Since the article by Curtiss D. Bassett 
in the August issue, many letters have 
come in from readers which show that 
they are wide-awake people with a 
very real professional interest in power 
developments. Maria Telkes, for exam- 
ple, who is Research Associate at MIT, 
told us about the work at MIT on this 
subject. 

Mr. Bassett has suspected that heat 
transmission through the thermocouple 
might be a practical obstacle. Howard 
Podell of New York has made some 
interesting suggestions for an alternat- 
ing current thermoelectric generator 
which might mitigate the seriousness of 
the heat transfer problems. 

In this January issue we present re- 
sults of further investigations by Mr. 
Bassett combined with Mr. Podell’s 
ideas and a short preliminary explana- 
tion by Editor Kramer 





FOR GOOD SERVICE IN GOOD CONNECTIONS 


Get acquainted with the well-stocked 
Tube-Turn distributor in your locality 


He handles the firmly established, quality brand of welding 
fittings and flanges. He handles a wide range of types and 
TUBE-TURN sizes. He carries a big stock. He knows piping. He is close 
at hand. For his address, write, wire, or phone your nearest 


Tube Turns’ district office 


TUBE TURNS, INC. 
GENERAL OFFICES & FACTORY: LOUISVILLE 1, KENTUCKY 


Chtcage: 600 Se buth Michigan Avenue. Philadeiphia: Brood Street Station 
Harrison 7-85 Building, Rittenhouse 6-0722 
WELDING FITTINGS Heuston: 1704 Commer 1c@ Building Pittsburgh: 300! Grant Building 
AND FLANGES Chorter 1668 Atlantic 1-8848 
hee Angetes: 447 Genera! Petroleum Sen Franciece: 261)! Russ Building. 
Building, Medison 6-3219 Garfield 1.2594 
Mew York: 150 Broodwoy Tutee: 317 South Detroit Avenve, 
Rector 2.7844 Telephone 2.9193 


TUBE-TURN SEAMLESS WELDING FITTINGS — RANGE OF SIZES 
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TUBE-TURN FORGED STEEL FLANGES — RANGE ~~ 
SEs O de @ & 


Str aight Soddile Straight Welding Neck 
9 
Loteral Cross Flange 


nd Flence Socket Flange Lapped Flange Threoded Flange 


In addition to carbon steel welding fittings and flanges listed here, the 
complete Tube-Turn line embraces many other metals and alloys—types 
304, 347, and 316 stainless steel, carbon moly and chrome moly steels, tt 
copper, aluminum, brass, Monel Metal, Incone!, nickel, wrought iron. Ask 
your Tube-Turn distributor for catalogs and other reference material. 





RAL AND WRITTEN TESTS for engineers are 

approaching the goal of positive identification of 
engineering ability. Proof of the 
and written tests and the characteristics of a successful 
engineer was presented to the Engineers’ Council for 
at their 17th Annual Con 
A O. Smith Corp 


chairman of the 


rela tron betw een oral 


Professional Development, 
vention, by E. C. Koerper of the 

Koerper’s studies were made as 
Milwaukee Plan of Personnel Development in Engi 
neering: The committee followed two definite objec 
tives, Koerper said: first, to develop effective means for 
assaying and specifying aptitudes, 
sonal qualities of individuals in engineering work; 


ond, to develop a comprehensive job specification sys 


interests and per 


tem for all engineering jobs 

The work was carried on under the Engineers’ So 
ciety of Milwaukee, and the committee of the society 
spent three years working with the University of Wis 
consin’s Bureau of Industrial Psychology and coop 
erating industries, in creating the plan 

Firms that cooperated are: Harnischfeger Corp., the 
Falk Corp., Cutler-Hammer, Inc., the Allis-Chalmers 
Manufacturing Co., Belt Co., the A. O 
Smith Corp., the Koehring Co., the 
the Ladish Co 


the Chain 
Perfex Corp., and 


* * * 

A AREA of 12 sq mi, bordering the Los Angeles- 

Long Beach harbor is sinking two inches every 
month, and since 1937 the subsidence has reached the 
astonishing total of more than nine feet. Removal of 
oil and gas from the Wilmington Oil Field is blamed 
for the subsidence. Since discovery of the field in 
1932, about 2,000 wells have been drilled into the oil 
zone, which lies to a depth of from 3,500 to 7,000 ft. 
These wells are operated by 130 separate companies or 
individual owners, who are removing 45,000,000 bar- 
rels of oil annually and more than 64,000,000 cu ft of 
natural gas daily from the field. Engineers and geol- 
ogists who have studied the phenomenon believe that 
the total subsidence will reach 18 to 23 ft by 1963 unless 
methods can be found to retard or stop i 

IS THE 


a * 

“| r INCLINATION of 

gin to build before the plans have cooled off, and 
to begin to plan before the basic facts are made known,” 
Merrill Bernard, Chief Climatological and Hydrologix 
U. S. Weather Bureau said at the Fall 
Meeting of the ASCE. An exception to this traditional 
rule is the determination of federal agencies having an 
utilization 


Americans to be 


Engineer of the 


interest in the Nation’s water control and 


programs to pool their hydrologic needs and to co 
efforts to acquire the data on rainfall, 
evaporation and snow cover, the speaker 


ordinate their 
stream flow, 
said. When acquired, these data are available to engi 
neers in and out of government service 

‘The hydraulic engineer’s Utopia,” Mr. Bernard told 
his audience, “is that in which he finds at every point 
of planned or potential river development a record of 
stream flow long enough to include the largest and 
smallest flows with enough observations to make the 
record trustworthy.” Until such records are available, 
he said, the water planner must convert rainfall to 
equivalent runoff into rivers through adoption of as 
sumptions which are becoming more dependable as 


time passes 


eo? 


ENGINEERS 


PREVIEW 


OLD WELDING by pressure alone, without use 
of heat or electricity, is a new method recently 
announced by William Dubilier, head of the Cornell- 
Dubilier Electric Corp. By use of simple hand tools 
with properly designed pressure points, a recent demon- 
stration in New York showed that aluminum or copper 
in foil, wire and flat bar form could be fused and that 
similar tools could be used for nickel, silver and other 
relatively soft metals. At present the most important 
application of the process probably is in aluminum 
welding. One of the essential features of the method is 
clean surfaces, which will flow together under the right 
kind of deforming pressure and with tools of the proper 
shape. Neither heat, solder nor flux is required. The 
operation can be applied to aluminum sheath cable or 
BX wiring where the welded seam is made by a con- 
tinuous rolling operation on a bent around strip. The 
process is being introduced in this country by Koldweld 
Corp. which has acquired American rights from the 
General Electric Co., Ltd., in England, where the 
process was first developed. 
* * © 
ILLIAM T. TAYLOR, 
nal and prac tic al armature winding diagrams, 
published in the October 1949 issue of Power GEN- 
ERATION diagrams published in 1943 
and 1945 in Power Plant Engineering), sends us the 
following interesting comment trom Natal, Union of 
South Africa, 
“Te would seem to me that you are not as yet aware 
of the exports to the 
Union of South Africa which came to an end during 


author of the very origi 


(also previous 


where he now lives 


cancellation of general U.S.A. 


August last 

“What is of special importance right now to U.S.A 
financiers, business men and industrialists who want to 
invest, expand their interests or acquire mineral depos 
its or lands Eastern or South West 
Africa, is the opportunities offered. I can well assure 
you that the for the American dollar to 
buy the most for the least, due to the devaluation and 
the opportunities available import 
restrictions. This taken because Government 
desires its nationals (or foreign firms for that matter) 
to start or/and increase the local manufacture of goods 

“For several outstanding reasons, business men of 
the world have turned their eyes to various parts of 
this Now is the acquire interests 
such as raw materials, mineral deposits, lands, 
cessions, and commence the building up of trade and 
manufacture to serve the East and Western countries 

“In various parts of the North and South American 
have carried out business and technical 
investigations. At one time I was the Government Chief 
Electrical & Hydraulic Engineer, Kenya Colony, British 
East Africa. 

“Right now there is a specially-appointed party of 
American experts surveying Kenya, Tanganyika, Nyasa 
and Portuguese East Africa, with a view to American 
capital entering those countries for developments. This 
continent now appears to offer the only SAFE financial 
outlets for the future.” 

Anyone interested may obtain further information 
on what Mr. Taylor has in mind through the Engi- 
neers’ Preview Editor. He will forward any questions 

Mr. Taylor, who will gladly answer them, 


Southern and 


time is ripe 


made because of 


step is 


continent time to 
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continents I 





6 beat SUBMICROSCOPIC specks of silver iodide, 
which are capable of transforming supercooled 
clouds to snow, may be the key to any control man 
may eventually exercise over the weather, Dr. Vincent 
J. Schaefer, GE weather scientist, predicted recently. 
Silver iodide in its tiny particle form has proved more 
effective in producing snow than the materials nature 
uses. Man now can seed silver iodide through the 
atmosphere at much higher concentrations than nature 
distributes its snow-making materials. 

Many cloud systems would be profoundly modified, 
rain would be produced in some instances and pre- 
vented in others, sunshine would be increased in some 
cases and lessened in others, and sudden, severe thun- 
derstorms and hailstorms with resultant lightning would 
become rare 


| ARGEST WIND TUNNEL ar 
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research on problems of high-speed flight was ded 


* * * 


any university for 


cated December 1, 1949, at ceremonies marking com 
Naval 


Institute of Tex hnology 


pletion of the Supersonic Laboratory at the 
Massachusetts 

Constructed under the auspices of the Navy Bureau 
successfully 


The 


? to 4 umes 


Ordnance, the wind tunnel was oper 


ated at a speed twice that of sound tunnel is 


lesigned to pro ide speeds ranging trom | 


sound—up to 3000 mph 


that of t 


The 


hrough which very dry air 


wind tunnel ’ huge closed steel channel 


is circulated by two large 


centrifugal compressors driven by electric motors of 


otal capacity of 10,000 hp. The four-stage compressors 


have been especially adapted for this application to a 


supersonic w ind tunnel 


The 


} 
tunnel 


electric power required to operate the wind 


fraction of the generating 


Heat 


, , 
generated by the compressors is removed by two large 


represents a large 


capacity of the Cambridge Electric Light Lo 


from the nearby Charles River 
4.000 


wolers which use 
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us the cooling mediun 


water 


Approximately gpm of 


water are needed ¢t cool the varrous machines in the 


abor tory 


Air temperatures within the test section of the wind 


tunnel are quite low Ar speeds twice that of sound, 


temperature »clow vero; at speeds tour 
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wind tunnel includes a bal 


reaction on the models and 
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cal system to show visually the shock waves and 
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ind Moreland, consulting engineers of 
the execution of the 
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SHOCK frees gases in coal beds, says 
Fuel gases from coal, as it lies 


F Lecteie 


4 Scenes 


Service 
underground in its natural seams, have been obtained 
by sending an electric current through the coal, the 
University of Missouri has announced. The accom- 
plishment was made near Hume, Mo., on property of 
and with the cooperation of the Sinclair Coal Co. 

Dr. J. D. Forrester, the university's 
mining department, said the process consists of drill- 
ing into a seam of coal. Iron pipes are inserted into 
the holes to serve as electrodes. Connected with the 
electrodes is a series of pipes a few feet above ground, 
through which the gas flows when it is generated. The 
gas can be used as raw material from which to make 
synthetic gasoline, or can be converted into a heating 


fuel 


chairman of 


MPORTANT REVISIONS and enlargements in 

existing standards for graphical symbols in many 
fields have recently been completed by the ASME Com 
mittee on Standardization of Graphical Symbols, to 
meet the current requirements of industry. This work 
has had three phases: 1) Revising and enlarging ex 
isting standards for graphical symbols; 2) Simplifying 
and clarifying the symbols and their classification; and 
3) Developing new symbols. Results have been incor 
porated in a number of standards covering: welding 
and instructions for use; plumbing; pipe fittings, valves 
and piping; heating, ventilating and air conditioning; 
railroad equipment and heat-power apparatus. The 
separate publications covering each of these fields sell 
tor prices ranging from 40 cents to 75 cents per copy 
Since these revisions in the language of graphical sym 
bols provide engineers with an improved method of 
indication, you will doubtless want to obtain copies and 
make certain your practice is up to date. For further 
information about these write to E. M. Murrayes, Pub 
lication-Sales Department, The American Society of 
Mechanical Engineers, 29 W. 39th Street, New York 
a, I, F. 

Adoption of new letter symbols for electrical quan- 
tities has been announced by the American Standards 
Association. A new edition of the American Standard 
Letter Symbols for Electrical Quantities is now avail 
able and copies of the publication, Z10.5-1949, are 
available from the American Standards Association, 
70 East 45th Street, or from the American Institute 
of Electrical Engineers, 33 West 39th Street, New York, 
N. Y., at 60 cents per copy 


a * * 


RDERS FOR STEEL, flowing into the mills once 
more with the end of the strike, are being han- 
dled by a new, private telegraph switching center in- 
stalled recently at Carnegie-Illinois Steel Corp. offices. 
The new push-button system, replacing the old cord- 
and-plug type, is designed for speed and ease in switch- 
ing the nearly 12,000 incoming messages received each 
day by the corporation’s Chicago station for destination 
points all over the nation. 

Through this system, any station in the network can 
transmit telegrams to any other by pushing a button 
and without any additional manual handling of the 
message at any point. Each message is typed only once 
on the typewriter-like keyboard of a teleprinter at the 
originating point, and flashes to the center. There a 
clerk sees the destination on a tape, touches the proper 
button, and an electric brain connects the message with 
a circuit to its destination. 

High speed push-button switching, one of the latest 
developments in the rapid technical progress of the 
communications industry, is an achievement of research 
engineers of the Western Union Telegraph company. 


* * * 


ATION’S FIRST graduate school of industrial ad 

ministration was opened on an experimental basis 
September 19 at Carnegie Institute of Technology 
This is the school founded last winter by a $6,000,000 
gift to Carnegie from the W. L. and May T. Mellon 
Foundation. Officially called the School of Industrial 
Administration, William Larimer Mellon, Founder, the 
new School opened with six specially selected students 
and seven professors, who will be assisted by other 
members of Carnegie’s faculty. Dr. George Leland 
Bach, head of Carnegie’s Economics Department, is 


Acting Dean of the new School 





fortified with rust and oxidation inhibitors, and 
processed to prevent foaming. 

Texaco Regal Oils (R & O) thus keep turbine 
lubricating systems clean through extra years of 
service life. This means bearings are kept smooth 
and safe in a constant flow of cool, clean oil... 
governor response is always sensitive and swift. 

Texaco Regal Oils (R & O) meet the exacting re- 
quirements of ail leading turbine builders, and the 
turbine oil spécifications of the United States Navy. 

Get an extra margin of safety by using Texaco 
Regal Oils (R & O). A Texaco Lubricating Engineer 

Your turbines get full protection will gladly explain to you in detail. Just call the 
against the dangers of (1) rust, (2) sludge, and (3) nearest of the more than 2,000 Texaco Wholesale 
foam, when you use Texaco Regal Oils (R E& O). Distributing Plants in the 48 States, or write The 
Only the choicest base stocks are used in making Texas Company, 135 East 42nd Street, New York 17, 


these world-famous oils. They are specially refined, New York. 


TEXACO Regai Oils (R&0) 


FOR ALL TURBINES 


TEXACO presents MILTON BERLE on television every Tuesday night. METROPOLITAN OPERA radio broadcasts every Saturday afternoon 





SINGLE END WELDING TYPE 
with base 150 Ibs. pressure 











TOLEDO EDISON CHOOSES 
JOINT THAT IS 
FULL STEAM PRESSURE 


THE EXPANSION 
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Toledo Edison Company knows how to save 
on expansion joint maintenance. They use 
Yarway GUN-PAKT Joints—22 of them, 
ranging in size from 8" to 14” on their recent 


steam distribution extension. 


GUN-PAKT Joints are serviced under full 
steam pressure . . . no costly shutdowns or 
heating interruptions. For repacking, simply 
insert a packing plug, twist a wrench, and the 


job’s done! Special Alemite fittings provide 


8°’ Gun-Paokt Joint on 
Toledo Edison line at 
Manhole No. 12. 


~ 


for proper lubrication. Maintenance costs are 
low. One user says only 65 cents per year per 
joint. Others claim less than that. But wher- 
ever steam is distributed, and expansion joints 
are used, the trend is toward GUN-PAKT. 


Read the GUN-PAKT story in Yarway's 
Bulletin EJ-1912. Write— 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa. 


Yarwoy Gun-Pokt 
Joint on Toledo Edison 


Jackson Avenve line. Manhole. 


14° Gun-Pakt Joirt in 
Toledo Edison No. | 
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More Power per fuel dollar — svar ve basic busi- 


ness of Bailey Meter Company. Our products and services are designed 
to deliver increased power plant efliciency for vou, whether vour plant is 
large or small. We have had a wealth of experience on every size and type 


of steam generating equipment, 


Here are some of the reasons why we believe we have more to offer vou 


in thes field than any other single manufacturer 


More Complete Range of Equipment 


Our fully co-ordinated line of Meters and Controls is offered for a wide 
variety of services and in a complete range of types. This means vou need 
Hever worry that a Bailey | ngineer s recommendation ts slanted in favor 
of a particular type of equipment merely because he is unable to offer the 
exact one best suited to your needs. It means, too, that vou need never 
fear a buck passing division of responsibility for the efficient operation 


of vour complete boiler control system. 


More Experienced Engineering Service 


When vou discuss your power plant problems with a Bailey Sales-Service 








Engineer, vou get advice from an organization with a background of more 
knowledge and experience in steam plant operation than any other man- 
ufacturer of instruments and controls can offer you. Our field representa- 
tives are graduate engineers with specialized training in combustion, flow 
measurement and automatic control. Each has completed an intensive 
course in theory and practice at our plant before being given a field sales- 


service assignment. 


More Direct Sales-Service Offices 


Bailey Meter Company's sales-service engineers are located in more in- 


dustrial centers than those of any other manufacturer of boiler control 
systems. Truly, prompt and capable service—and with a minimum of 
travel time and eX petise is a8 near as your telephone In emergencies a 
trained Bailey Engineer is available in a matter of minutes or a few 


hours at the most, 


Giving More Power to You 


Better power plant operation calls for more power per fuel dollar, leas 
outage, and safer working conditions. We help you to get all of these. 


Write for Bulletin 15G describing Bailey Meters and Control Systems. 
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COMBUSTION ENGINEERING 


ANDO THE SUPERHEATER COMPANY 


A MERGER OF COMBUSTION ENGINEERING COMPANY inc 








Type VU-50 
(for the higher capacity range) 


This unit, the original VU design, may be fired by pul 
verized coal, oil or gas, or any combination of these 
fuels. Available for capacities up to 300,000, or more, 
lb of steam per hr, pressures up to 1000 psi and steam 
temperatures up to 900 F, or higher. Furnace bottom 
may be as shown or may be of hopper type. Economize1 
or air heater surface may be added. 
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Type VU-10 Type VU-30 


for the lower capacity range) 


(for the middle capacity range) 
nember of the VU family is designed for indus In this 

al load conditions and particularly for plant 
having small operating and maintenance forces 
Capacities range from about 10,000 to 50,000 lb per 


U design, shown equipped with a C-E Spreade: 
Stoker, the furnace proportions and arrangement of 
water wall surfaces may be adapted for firing by any 
type of mechanical stoker. Design is also adaptable for 
r. Firing may be by spreader, underfeed or chain firing by oil or gas. Economizer or air heater surface 
grate stokers, or by oil or gas burners. Any of these may be added. Approximate capacity range 25,000 to 
nethods may be substituted for any other, should 100,000, or more, Ib per hr 

fuel market conditions make this desirable 


— SUPERHEATER, INC. 


200 MADISON AVENUE, NEW YORK 
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THIS BARREL-TYPE BOILER FEED PUMP with volutes assure good axial and radial balance. p> Split 
reliable Allis-Chalmers 2-pole n ‘ ontr inner casing simplifies maintenance. » Main horizontal 
the der 1 for usual higher pressure requirements, oint of inner casing uses full hydraulic discharge to 
1200 to O ibs; capacit rom 300 to 2000 gpm — joint in compression, > Special design of this 
Each of the many individu tures of this pump has = pump reduces possdbility of flashing. > Uniform metal 
I i satisfactory for section thickness throughout volute casing equalizes 

expansion 


Back-to-back arrangemen f stages and double Electrifagal is an Allis-Chalmers trademark 


ECAUSE Allis-Chalmers builds not only a complete line of power 
plant pumps, from boiler feed service to ash-handling, but the 
atching motors and control as well, it is able to take on responsibility 
rt ng “package.” You gain three ways 


Choose from Complete - 
Allis-Chalmers fF rst, by consol lating ek a — or - ng you —;- = = 
F ing. ond, your es can be closely 


n entire power plant pum; 


for most economical power. And 
exactly where to place 


Power Plant Pump me 

Line, Including gap pede tn ee ey 
Motors and Control, | ot pla see ‘ieee ae et ri abel ae 
and Save Time... line a 


sa qualified Allis-Chalmers representative nearby who will 


Improve Equipment be 4 lad to get down to cases with you. Meanwhile, mail coupon at 


right for advance information on pumps in which you are inte rested. 


Coordination... 


Center Responsibility ALLIS= 


4 


( 








Doul Suction, Split- 
Casing Boiler Feed 

a multi-stage, high head 
design built in all stand 
ard sizes. Standard 
pumps include ae 
of nickel cast iron wit 
bronze fittings, or stlor 
steels where required 
Volute casing assures 
smooth operation over 
a wide range of head 
and capacity 


OTHER ALLIS-CHALMERS PUMPS NEW TEST FLOOR PROVIDES DATA 
FOR POWER PLANT SERVICE: ABOUT ALLIS-CHALMERS PUMPS 


Circulating—sizes to 100,000 gpm with mod- Motor speeds read 
erate heads. 3 types: vertical axial flow; towithin less than 
vertical n 1 flow; horizontal and vertical one rpm D Water 
centrifugal, “a flow timed elec- 
Boiler Recirculating — built to specification “a . tronically, then 
for the icular installation. Type of pump ~ weighed. > The 
} s set by type of Soller. a torque input to 
Condensate Removal various types; hor- j pump measured 
zontal and verti Signs nw ; with electronic 
Heater Dr of A-C pumps avail- torsion meters 
n suite ypes and sizes. Size of plant > Possibility of “human error” removed NAME _ 
is determining factor > New floor aids in testing designs to build 
Service ash Water, Evaporator Feed. For better pumps, 

ll cool, clear water applications A-C gen- For many years A-C has maintained files 
ends Type S pumps of complete performance data on each pump 
’ abrasive-resistant built. Now, you are further assured of a 
8 sizes, capacities to completely mechanical precision check of 

10, 000 apm, heads through 140 ft. pump performance. 


ALLIS-CHALMERS, 9534 SO. 70 ST. 
MILWAUKEE, WIS. 


Please send me information on your 
pumps for the following services: 


TTL 
FIRM 


1 ee 





Automatic Combustion Control... Ring Balance 


ae 


a 


Ry ent ¢ x] mst 
C mpany at Cleve 


f Gulf Refining 


near Cincinnati, included the 


refinery 


tallation of two new boilers, each with a capac 
team per hour, and op 
ire rehnery Wast 


either ingly combination 


, at the 


These new boilers are equipped with Hagan 
Automatic Combustion Control, Hagan Auto 
matic Feedwater Regulation, and Hagan Ring 
Balance Meters 

The combustion control is a Hagan Differential 
Master system. With this system, waste gas Is 
burned when available and 1s automatically sup 
plemented or replaced by oil as necessary. Fuel 
teed 1s changed instantly to compensate for fluc 
tuations in calorific value of fuel or changes in 
steam demand and excess air is automatically main 
tained in accordance with actual Bru input 

Hagan Automatic Feedwater regulation is a 
multiple circuit system which proportions feed 
water to steam flow and modifies feedwater flow 
in accordance with water level in the boiler. Thus 
this system not only holds water level accurately 
in a steady steaming state, but also “irons out™ in 
an optimum pattern, the mutual disturbances 
which exist between the steam generating circuits 
ind the water flow circuits of the boiler in chang 
ing from one steam rate to another 

Two Hagan Ring Balance Meters are used with 


each boiler. One records steam fh W, all fli Ww and 





Meters... Automatic Feedwater Regulation 


CLEVES, OHIO, REFINERY OF GULF REFINING COMPANY 


steam pressure; the other records feedwater flow 
and steam drum water level. 

We will be glad to supply full information on 
Hagan Combustion Control, Hagan Automatic 
Feedwater Regulation and Hagan Ring Balance 
Meters. Write to Hagan Corporation, Hagan 
Building, Pittsburgh 30, Pa. 








nstrument panels are provided fo 
T wo Hagan Ring Balay 


mounted on acn pdanet 


HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
THRUSTIORQ FORCE MEASURING DEVICES 


automatic feed 
mbustion mitre 
at the side of each 


ccess jor adjustment 


WER GENERATION 












WHEN LOAD FLUCTUATIONS 


9 


ARE SUDDEN AND VIOLENT... 











até THILMANY PU 


This is typical Detroit RotoGrate perf 


in a few minutes from a rate of 30,000 p 


Practically uniform pressure is maintained—€ 


The trend is 


which cut the cos 





:= 





steam. 











Typical Steam Flow-Air Flow 
and Steam Temperature 
Charts under normal oper@- 
tion at Thilmany, show rapid 
load fluctuations from rates 
of 30,000 to 1 20,000 pounds 
with a sustained load of 
approximately 100,000 fe 
110,000 pounds per houf, 


DETROIT STOKER COMPANY 


Works at Monroe, 
TYPES AND SIZES OF DETR 
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ASSURE MORE EFFICIENT FIRING 
Through MORE EFFICIENT PREPARATION 
with AMERICAN CRUSHERS 


» is the preparation plant of the Windsor Power House Co., Power, W. Va 
mer R ng Ring Crusher Mode! 42S (in insert) is in daily operation 


impor 


reason 

so many 

plants t lo the crushing jol 
splitting action 


izing 


esigned especially power piants, the 
rusher is a compact mplete crushing operat 
2 minimum headroom without extensive 
n ruxiliary rushing facil 


from : t 


Write for bulletin on efficient coe! preparation in power plants. 


1429 MACKLIND AVE. 
ST. LOUIS 10, MO. 





. .. how to get maximum productive energy from 
our fuel without uselessly heating excess air.” 


“This remarkable Cities Service Heat Prover 
quickly solved our probiem’’ 


Scores of large industrial plants have found this exclusive Cities 


Service Heat Prover Service a tremendous help in uncovering id 


facts vital to efficient production such as: 


1. How much energy is wasted in uselessly heating excess air? 
2. How much excess oxygen is present in furnace gases? 
3. What percentage of fuel is converted into productive energy? 


The Cities Service Industrial Heat Prover answers these questions 
quickly and accurately. Moreover, the instrument has been devel- hee 
oped for use on industrial furnaces of every design regardless of A fact-filled booklet en 
the type of fuel used titled “Combustion Con 
trol for Industry Write 
Cities Service Oil Com 
pany, Sixty Wall Tower 
', New York 5 


Write today for a free demonstration. There is no charge, or 


obligation, Room 


————— CITIES (4) SERVICE 
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a tradition of 
leadership 


On the evening of July 4th, 1883, Thomas A. Edison placed 

in operation the first three-wire central station electric lighting plant in 

the world at Sunbury, Pa. Power was supplied to the old City Hotel three 
blocks away which was then on the site now occupied by the Hotel Edison 


FUTURE EXPANSION 


The world’s largest power plant using The two 75,000 kw turbine generators 
pulverized anthracite has been completed are served by four 130-ft high Foster 
recently on a site near Shamokin Dam Wheeler Steam Generators, the largest 
along the Susquehanna River about two ever built for direct firing of pulverized 
miles below Sunbury, Pa. This 150,000 kw anthracite 

installation, first of a number planned for 


the site, is part of the Pennsylvania Power 
& Light Company's network serving 28 now under construction, will be completed 


counties which cover an area of 9,500 in 1951 and equipped with Foster 
sq miles in central eastern Pennsylvania Wheeler Steam Generators 


An extension of 100,009 kw capacity, 


roster WHEELER CORPORATION ° 165 BROADWAY 





Four FOSTER WHEELER Units for 
Sunbury Steam Electric Station of the 
PENNSYLVANIA POWER & LIGHT COMPANY 
Capacity 400,000 Ib per hr 
Superheat Control Range 250,000 to 400,000 
Pressure Superheater Outlet 1350 psig 
Final steam Temperature 955 F 
Anthracite Coal Pulverized in FW Ball Mills in Direct Fired System 
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Each steam generator is equipped with two 
Foster Wheeler ball mill pulverizers which have 


a combined output of 27 tons of coal per hr 


NEW YORK 6, N. Y. 
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DE LAVAL ”’PURI-FILTER” 


The De Laval “Puri-Filter” removes all 
three major contaminants of Diesel lubri 
cating oil: dirt, water and colloidal carbon. 
The first two are separated from the oil by 
centrifugal force in the bowl of the De Laval 
Oil Purifier the water being discharged 
continuously. The colloidal carbon is filtered 


out of the purified oil by the filters 


The De Laval “Puri-Filter” combines the 
De Laval “Uni-Matic”™ Oil Purifier and Fram 
*Filcron” Filters. Because the combination 
Hnit gets rid of all contaminants down to 
one micron in size, and likewise keeps the 
oil completely free of moisture, it is the most 
effective means ever devised for protecting 


Diesel engine bearings 


DE LAVAL 


Crank cases remain clean when 

Diesel oil is “ Puri-Filtered 

Write for Bulletin Dl-1, which 
gives additional details 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont 





Flow chart shows typical 
load variations for one of 
the new Integral Furnace 
Boilers, Type FF, at 
Hiawatha Gas Plant. 


Two Integral-Fur- 
nace, Type FF 
Boilers arranged 
to burn either bi- 
tuminous coal or 
coke breeze 
mixed, or 100% of 
either at full loady 


intermittently. 


PUTTING THE 
INDIAN SIGN ON 


LOAD SWING 


-.. with B&W 


Integral-Furnace Boilers 
a > 


\ - 
——— > 


at Hiawatha Gas Plant 





Typical of how the B&W Integral- 
Furnace Boiler, Type FF, responds 

to quick-steaming and severe load-swing 

demands is the performance of two 35,000 Ib. per hr. units at the Hiawatha gas-plant 

of the Central New York Power Corporation of Syracuse, N. Y. Each boiler successfully meets 
three-minute load variations of 8,000 to 12,000 pounds per hour instantaneously, up or down... 
responds to the irregular quick-steaming demands characteristic of gas plant operation. 

Ability to satisfy Hiawatha’s unusual load and fuel requirements is just one of the many reasons why 


so many industrial and power companies consider B&W boilers the best buy 
for low-cost, dependable steam generation. Their industry-wide acceptance for power, 
oe yor 


heating, and process steam requirements is an 80-year-old story 
one that is continually being revised to meet changing practices 


and needs. One chapter in this story which answers many steam supply 
problems is presented in a new bulletin of facts about the ' 

Integral-Furnace Boiler, Type FF. Ask for Bulletin G-64. CJ V:laol ol 4 
The Babcock & Wilcox Company, 85 Liberty St., 

New York 6, N.Y « nde Led 4 





QUESTION: 


Cross-sectional view of the GUARDIAN gas- 
ket illustrates its unique and rugged con- 
struction—alternate layers of scientifically 
shaped strip metal and asbestos. Note the 
double thicknesses of metal on both the 
nner and outer edges 

When so ordered, GUARDIAN gaskets are 
supplied with metal centering rings for raised 


face pipe flanges and other applications 


Because of its unique structural design, the GUARDIAN gasket 
eis te compresses and rebounds instantly and repeatedly to conform 
with expansion and contraction caused by vibration or changes 
in temperature. Keeps joints permanently ught. 

For long, trouble-free service, use GARLOCK GUARDIAN 
gaskets against steam, oils, gases or liquids at the highest 
pressures and at temperatures up to 1000  F—on pipe flanges, 
boiler manhole and tube plates, oil refinery equipment or 
any other application where operating conditions are unusual- 
ly severe. 





THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada Ltd., Montreal, Que. 
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can be yours... 


1 can eliminate the cost, 

ing ¢ oil. You can eliminate 

ilso the need for rem wing turbine oil for treating and the need 

eaning oil systems. Evidence that you can make these sav- 

gs is supplic 1 by S. H. Smith, superintendent of the Board of 
Works, South Haven, Michigan. He reports 

the first of our three present turbines was installed in 

reil Turbine Oil. This practice was 

Pai p2 ; 


years Mise 


It has ¢ been f essary to Ciean 


al tests have shown that the oil has not deteriorated 


Nonpareil Turbine Oil will insure safe and 
cation, not only for 13 years, but for the /ife of 


receive with each hill of Nonpareil a written 


NONPAREIL 
Turbine Dil 


“WILL OUTLAST YOUR TURBINE” 


guarantee that the oil will last as long as the turbine and that its 
acidity will stay below a neutralization number of 0.15 mg 
KOH /gm. Find out from a Standard Oil Lubrication Engineer 
how Nonpareil has lived up to its guarantee, how it has reduced 


utility lubrication costs as much as 68% 


Write Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois 
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SPECIAL PURPOSE TURBINE 


FOR OPERATION 4. Condensing bleeder operation — provid- 
ing clean, low-pressure steam for heating 


UNDER ALL THESE CONDITIONS: or process work 


|. Straight, high-pressure, condensing . . and the speed under any of these con- 
ditions can be varied from 2800 to 4750 rpm. 
2. Straight, low-pressure, condensing — put- 


ting to work excess low-pressure steam. This is but one example of many unusual com- 


binations developed by Terry to meet out-of- 

3. Mixed pressure — using the low-pressure the-ordinary requirements in turbines up to 
steam available, with only enough high- 2000 hp. Information on a special-purpose 
pressure steam required to drive the com- turbine for your specific requirements will 
pressor be gladly furnished. 


THE TERRY STEAM 
TURBINE COMPANY = 


TERRY SQUARE,HARTFORD,CONN. == 





fluor-facts about MUFFLII 











The highest muffling efficiency obtainable 





Ic is a known fact that in conventional muffler 
installations noise and vibration are reflected back 
through interconnecting piping into the engine room. 
This fact alone has limited the ultimate noise and 
pulsation reduction efficiency of 2- and 4-cycle gas and 
diesel muffler installations. 


















































To overcome this limiting factor, Fluor Engineers have 
developed the Fluor Series “D" Muffler System—a scientifically 
designed muffler system wherein work is started on exhaust gases Simple installation 
in the immediate proximity of the engine—a muffler system that 
provides all of the advantages of the Fluor Model “T” Muffler In addition to providing the 
plus added design features that solve field muffling problems highest muffling’ efficiency ob 
conventional mufflers do not even attempt to solve—and at a tainable, the Fluor Series “D 
cost competitive with conventional single-element mufflers Muffler System needs no rede 
sign or alteration of existing 
{ scientific approach to better muffling plans for installation in new or 

old plants. It takes no more 

The Fluor Series “"D"' Muffler System incorporates the principle space than conventional mufflers 
of an acoustical filter consisting of three separate, Component parts—a in 95% of cases space require 
primary chamber (A) ,, interconnecting piping (B), and a secondary genes are fess than conventional 
chamber (C). Element “A” which is located in the immediate proximity 
of the engine exhaust manifold starts removal of exhaust nome and pulsa 
tion at their source. Element “B” is the interconnecting piping which 
further removes noise and pulsation. Element “C’ of the muffling system 
is located outside the engine room and contains engineered internals that 
remove the remainder of exhaust noise and pulsation 


type mufflers—in 5°, the same 
as conventional type mufflers. 





a frailable from stock — This revolutionary Fluor Series “D" Muffler System is available 
with either air-cooled or non-air-cooled features. You need only submit engine room 
design and dimensions, the make and model of engine and whether the muffling system 


is to be air-cooled or non-air-cooled. Fluor will recommend sizing and type of installa 
U tion for your approval. Submit your plans for recommendation and quotation today—no 
obligation, of course. 


DESIGNERS AND CONSTRUCTORS of Refinery, Chemical and Natural 
Gas Processing Units © MANUFACTURERS of Mufflers, Cooling 


Tewers, FinsPan Units, Gas Cleaners and Pulsation Dampeners 


BF SURE WITH FLL OR 


los Angeles 22 « NEW YORK + CHICAGO + BOSTON 


THE FLUOR CORPORATIO LT D..,  pirrsitaci . TULSA + HOUSTON + SAN PRANCISCO 
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Hexpine TO MAKE THE WONDERS of SO. CALIFORNIA 
. P more wonderful 


l 
Mi 


~N a ° 
/ 

& ~ “4 " : The 280,000 kw Redondo Steam Station was 
Wy constructed to keep pace with the rapidly grow- 
Md ing power demands of this region. Semi-outdoor 
design combines economy of construction with 
' operating comfort and convenience and the en- 
} tire structure has been built to resist the stress of 
= q - possible earthquake shock. Unique is the provi- 
sion for control of marine growth through thermal 
shock during periodic reversal of salt water flow 
in the two 2,000 foot intake 
and discharge tunnels which 
obtain condenser circulating 
water from the Pacific Ocean. 
Stone & Webster Engineer- 
ing Corporation designed and 
constructed the Redondo 
Steam Station for Southern 
California Edison Company. 


5 


> 7 + Tin ' “ay ‘ 
Woy mee 
} pelle em hie AN 
STONE & WEBSTER ENGINEERING CORPORATION 


\ SUBSIDIARY OF STONE & WEBSTER, INC. 
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Look how closely this 8-inch steam main is 
tucked up under the roof. And, at 410 p.s.i. 
and 550 F., this piping was bound to move up 


and down enough to need flexible support. Just 
the hanger to fit this situation was ready and 
waiting right in the Grinnell Pipe Hanger 
Catalog 10-D ... the Pre-Engineered Spring 
Hanger fig. B268, type G. 


Every pipe suspension problem is pre-solved 


Ta A rR GP IOI He RIN 


for you by Grinnell ready-to-install hangers 
and supports. You can get a copy of Catalog 
10-D from your Grinnell branch warehouse or 


local Grinnell jobber. 


~ GRINNELL 


Grinnell Company, Inc., Providence 1, ®. |. Warehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 


Los Angeles * Milwaukee * Minneapolis * New York * Ookland * Philadelphia * Pecatelio * Socramento * $1. Lovis * St. Paul * San Francisco * Seattle « Spokane 
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Backs Your 


Routine Plant 
Testing..-- 


with Scientific 
Laboratory 


Analysis 


4 
ae 
ted 


5 trograpbie 
- sample im the 


Mot stop with your 
chemical treatment recom 
NATIONAL ALUMINAT mendations . . . One of the principal reasons Nalco 
ATE System plants comtinwe to get water treatment results, 
CORPORATION year after year, is that Nalco field and laboratory 
6224 West 66th Place service back routine plant testing and control pro 
Chicago 38, Iilinois cedures with careful analyses and regular surveillance 
Z of all conditions relating to your overall water treating 

Canadian inquiries should be 


addressed to Alibem, Limited 
3 rie arto . 
Burlmgton, Ontart Permanent water treatment security with The Nalco 


System can be started promptly at your request. Call 
your Nalco Representative today — or write direct 


THE 
Hult 
Industry through Practical Applied Science 


s¥ STE M e Serving 


problems 





HELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail 


PUMPS, COMPRESSORS 


101 Centrifugal Chemical Pumps 
Twelve-pp Bulletin W-350-Bll de- 
scribes and illustrates some of manufac- 
turer's ——_— equipment used in the 
chemical process industries. Gives a com- 
plete explanation of company's mechani- 
cal seal designed to prevent leakage of 
corrosive liquids, and describes Worthite, 
® corrosion resistant metal. Photos show 
pumps, seal, and instaliations. Worthing- 
ton Pump and Machinery Corp. 
102 Vertical Turbine Pumps—Oll lubri- 
cated and water lubricated turbine 
pumps are described and their column 
assemblies illustrated by la sectional 
drawings, in color, in 8-pp ulletin Pi- 
178A. Stresses adaptability afforded by 
optional driving and construction arrange- 
—— Bulletin also discusses and illus- 


research and engineering 
facilities. a ¥ 3" 
LG, 4 pp, 


Smith Corp 
103 Rotary Pumps—Catalog 
provides cutaway drawings and 
descriptions of six different types of com- 
y's “IMO” ro umps, ned to 
ndie residual and distillate fuel olls, 
crude olls, lubricating olls, viscous fluids 
and similar liquids. Discusses reliability, 
high speeds, freedom from pulsation, ac- 
cessibility and other advantages of these 
aed in capacities ranging from 0.5 to 
yg *- for pressures to 500 psi, and 
for pressures to 1500 pei. 
DeLaval —_ Turbine Co. 
104 Centrifugal Pumps—Four-pp _ 
tin 246 introduces company's 
stage volute centrifugal p 
complete specifications and engineering 
data. a ke m and construction are 
shown by m a large cutaway draw- 
ing. tewuaes dimensions, rating table. 
Warren Steam Pump Co. 
105 Pump Data—Bulletin 725.4, ¥1 Rog is 
devoted to engineer! 


on 
manufacturer's stainless steel centritugal 
pumps for handling corrosive liquids. In- 


cludes sectional drawings and photo of 
assembly, as well as discussion of design 
features, performance curves, specifications 
and dimensions. Goulds Pumps, Inc. 
ge Pumps—Bulletin 53, 16 
Pp, covers two types of vertical 
self- -priming ——a pumps—a coupling 
connected unit with —s bracket, 
and one with no bracket and the impeller 
mounted on an extend motor shaft 
Sectional drawings are used to illustrate 
seal design and priming action and alli 
parts both pump assemblies. Also 
resented in this informative booklet are 
mstructions on installation and care of 
the pumps and pointers on operating 
them. The ur Co., Inc. 
107 a, Compressors—Twelve-pp 
Form H-6-49 presents data on 
company's pedestal- type contrifugal pipe 
line compressors and expansion turbine. 
Covers design features, construction and 
advantages of this equipment and is 
illustrated with photos and sectional 
drawings. Clark Bros. Co., c. 


ELECTRICAL 


Recloser Data—Bulletin B-4339, 
describes operation of pF. 1 
p type GR recloser. Step-by- 
— description is illustrated by diagrams 
semi-pictorial drawings. A table is 
given showing minimum tripping currents 
for the five coil sizes availeble and maxi- 
mum interrupting capacities at common 
operati voltages. Dimensions are given 
for brackets used for crossarm, extended- 
le or substation or direct-pole mounting 

festinghouse Electric Corp. 
109 Synchronous Motors — Low speed 
synchronous motors of the pedestal, 
engine, flywheel and vertical types for all 
industrial applications are presen in 
4-pp Bulletin 502. Includes specifications, 
starting characteristics Contains many 
photos of installations. The Ideal Electric 
and Mfg. Co 


VALVES AND PIPING ACCESSORIES 


110 Ball Valves Com y's line of 
ay EE actuated by e venturi-ball 
= ~ — fully described in 16-pp 

5. This well illustrated catalog 


covers their principle of operation, 


rovides cugineenes data, 3 
ifcations and the line w 
udes “whistle,” var stock, cast 
and stainiess steel and f Mt , 
Standard handwheel, quick — lever, 
pr Moe other valve types are de- 


Shut-Off Cocks—Bulletin 100-1 cov- 
113 ers company’s line of brass and iron 
recommended for shut-off service 
= long life free 

are important factors. 








seri their special sad 
given. Paul Valve Corp. 


113 & Service Valves —- Bulletin 
e100 1 16 pp, describes and illustrates 
the design and construction of pag ~ 
quick -operati valves, explaining 

application to blow-off service and on fire 
protection, chemical process, soot blower, 


column blow-down, and other 
of pipe lines. Included are tables of 
sions, weights and list prices for 
lever an rack-and-pinion 
packed and with outside ~ 
ed or flanged e 


with screw 
Vaive Co. 
112 Instrument Valves—Bulletin 491, 4 
Pp, contains dimensions, weights, 
prices and operati data on forged steel 
valves for use on . fice ty - regulators, 
lines, by-pass 

cimite lar ar applications. Design 

ang illustrated 

large Ke, :-~ Valves descri 
have ratings of 6000 Ib WOG at 100 FP or 
1500 Ib sp at 850 F with carbon steel bodies 
and 1500 lb sp at 1000 F with stainless steel 

bodies. Edward Valves, Inc. 


dimen- 
a ae 
ye box and 
riasting 


features are 


“as well 
Minneapolis- 


ted top, 
transfer valves. 
Belfield Valve Div., 
Regulator Co. 


114 


Gage and Valve Accessories—Unit 119 
A ye optional features and ac- 
for use om company’s line of 
valves. Items described and 


scales, e illuminators and 
equipment. Jerguson Gage & Valve Co. 
Pressure Safety Appliances—Safety 
115 and relief valves, pressure indicat- 


ing gages, whistles specialties for 
—. 3 =. a ae hydraulic 

rvice Information 
Bulletin ‘yo2- 5 . 


hechates —- ae of 
typical models, a ns and 
application data. J. =. “onergan Co 


Strainers—Bulietin 8-202, 4 pp, de- 
116 and illustrates 


scribes company's 
fine screen strainers for steam traps, 
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POWER GENERATION 


Biease have the manufcc 
@rers send me without obii- 


ipe lines 

eum ucts. De- 

eqpmentions. installation tnstruc- 
prices are included. 


INSTRUMENTS AND CONTROLS 


Oscillog my + 
7EC- = 


facturer's multichannel recording oscillo- 
2 : oa records of actual applica- 
presented ai with detailed 
amemely drawings and photos of instru- 
ments and parts. A section. complete with 
technica! information and response curves, 
ls devoted to galvanometers. Accessories, 
related equipment, and company’s cus- 
tomer service pian are presented. Con- 
solidated Engineering Corp 


119 19 Tm Instruments Bulletin 142, 
‘ pa Geecribes and illustrates four 
their applications, advan- 
tions and prices. Covers a 
timer, also presents an in- 
+ Process timer. and multiple 

cireuit timer Tenith Electric Co. 


120 Electronic Controls Bulletin PG 
#10, 62 . presents 45 case studies 
om cutting production costs with electronic 
controls, each describi an industrial con- 
trol problem solved through the use of 
electronics. These applications were chosen 
for thelr general interest and include flame 
failure safeguards, liquid level controls, 


new im 
terval 


JANUARY, 1960 
Card Void in 6 months 


information or bulle- 


indicated by the follow 
numbers 








. Glaphragm valve controls, meter- 
juids, seam detection, smoke de- 
others. Photoswitch, Inc. 
121 Industrial Controls — Tlustrated 
Bulletin F-30841, 12 pp presents ap- 
plication and engineer! date on com- 
dh motor -operated ves, control mo- 
ure and h idity controls 
b—~ control systems. Includes dimensions, 
capacities, steam flow chart and ane 
tion of basic types of control and te 
used r-Colman Co 


nology 
HEATERS, HEATING 
Heaters—-Bulletin ha | 


122 outiines fa 8 the ee 


Geaeration, fully Gescribes 

operation and applications of company’s 
deaerating heaters, and explains their 
distinctive features. Both vertical 
horizontal types are pictured, and the 
illustrations also include flow sheets for 
this ty / 2 of apparatus in conjunction with 
other feedwater equipment in intermediate 
pressure, high pressure, and central sta- 
tion boller plants. Graver Water Condi- 
tioning Co 


123 Unit ¥ ¥74 Part 3, Section 3 of 
Catal 4 in 4 pp covers the types 
and applicat com ys volume- 
type ters, internal rebox heaters, 
horizontal and vertical fluid jacket A / vg 
heaters. Explains their use in multi- 
unit heating systems and in such special 
applications = heating stock tanks, gas 
sweetening generation and batch 
treating Pully illustrated, catalog tells 
how each heater ts bullt and how it works 
and includes . ee Black, Sivalls 
and Bryson, > 


count! 
ing of 
tection, and 





124 Heating Unit-—-This bulletin pre- 
sents advantages of company's gas- 
or oll-fired self-contained industrial heat- 
in unit, explaining its operation, sim- 
plicity of i Jation, and describing and 

















FIRST CLASS 
PERMIT No. 353 
Sec. 4.9 PLR 


CHICAGO, ILL. 

















BUSINESS REPLY 


CARD 


Me Postage Samp Necessary W Malled in the United State: 








4¢ POSTAGE WILL BE PAID BY— 


POWER GENERATION 


53 West Jackson Boulevard 
CHICAGO 4, ILLINOIS 


filustrating some of its applications. In- 
cludes specifications. Also contains en- 
Beating data to help analyze ind 
problems, Le | procedures to 
heat iy —— armen 
——- & Div. Prat-Daniel Corp. 


125 == Space Heaters——-The ae of 
[ comoanys warm 


pained vamos mae in a 
in 520, wh 


other 
‘ions of these ~-—*- Several installations 
are Jk and a typical —_ of pro- 
— tempered up air ® large 
foundry is provided. Drav 


126 2" Pressure Heating yw x’ 15 
psi steam boiler and a 40 psi hot 


water or fluid heater are presented in this 
8-pp bulletin. Discusses their ay = 
im the heating of small plants and in the 
generation of steam for small 

requirements. Heater shell and internal 
firebox —— are described. 


also 
-—+yy Ky - *% . "aoc _— 


ENGINES AND ACCESSORIES 


Radial Ergine—Bulletin 172, 8 Dp. 
127 describes and illustrates 
new two-cycle 11-cylinder, 

ine which develops 1800 

250 +t scave: Ly, 

at w input, 

1178 kw. A section view iustrates the 
Same and gear assembly. A cross- 
section view of the entire engine es res- 
sure system of lubrication and 
cooling is also shown. Bulletin describes 
engine's operation as an  oil-burning 
Diesel and also as a spark-fired gas engine. 
Nordberg Mfg. Co. 

Fuel Mn gee a oy 4- “PP. Dutete 
128 describes 
A power gas - 


designed fuel vaporizer 
It provides full operational ta on 


Saami in 
= fully ex 








y available to the en- 
gine carburetor; gives basic 
— Illustrations include a 

40 


$08 ap unite tn production. ‘Black, 8t 


flow 
and dimensional sketch sf 


COAL HANDLING 
Conveying Systems—The ynteading 

129 and pulverized, m of of pulverised coal an: 
other dry pulv discussed 

illustrated in bulletin FK-25. 
operation, also the stationary pump and re- 
lated equipment and ts illustrated by 
and dimensional drawings, with availabie 
sizes listed. Conveying equipment instailed 
in mixing plants, cement ts, foundries 
and other industries is — — J pic- 
tured. a » x = alr 
compressor for use w 
and remote-control unloader ering avatars Co. 


mall Crushers—‘For Better Testing 

130 Sid"smal Scale Reduction” is the 

title of this 6-pp bulletin Co = 
detail the many practical 4 jons 

company's oman grinders, and 

shredders for the reduction of coal, by- 

products, chemicals, clays and many other 

Products. Typical lations are os 

and 1 m- 

tion _is Gevoted to Pigonstruction features 

the different 

tala as 5 as applied to | to _" y 5 A jobs. 


TOOLS AND SHOP EQUIPMENT 


Reversible Ratchet Wrenches—Bulle- 

131 tin P-12 ts a data sheet on reversible 
ratchet wrenches for heavy duty use. 
pee wrench, discusses ite design and 
lications, and includes sizes and full 

on ering information. Greene, nn & Co 


Torches, Soldering Produc 

132 facturer’s complete line a 3 
roducts is covered in 24-pp Catal 
Phese include gasoline and kerosene 

self generating alcohol — 
torches, electric soldering irons, solder, 
splicer’s furnaces, paraffin supplies, and 
compound kettles. Also di bed are 
oilers, grease buckets, shop torches, and 
steel gongs and shells. Equipment is 
illustrated 4 eee and sizes and prices 
are listed all Mfg. Co. 











torches, 


MISCELLANEOUS 
133 . ee Hardness Test—This technica! 
uu 


for determining 
(Continued on page 116) 





Over 1,000,000 NEW 
kw’s from plants using 
KELLOGG power piping! 


NE million kilowatts of generating capacity 
require a whale of a lot of power piping 
And when you reflect that this volume is con 
fined solely to completed plants and not to 
piping supplied by Kellogg in the last 25 
vears, it takes on added significance 
But the actual volume is not so indicative 
as the reasons behind it. For example, most 
of these piping installations began on Kel 
logg 5 exclusive apparatus for dete rmining 
Stresses in piping layouts 





Iwo called for unusual experience tt 
welding, for they were the first 1050° fF 
installations employing stainless steel 
Another required the fabrication of 
unique transition pieces in which two 
metals varying in thermal expansion by 
50°, were Kelcaloyed as single bi-metal 
lic pieces with ends formed of differen 
metals . 

. On several of the jobs availability of ex 
perienced supervisors for welding and 
stress relieving on the site was the kes 
requirement . 

And all of the installations reflected the 
results of extended study of such prob 
lems as graphitization, creep stress rup 
ture that has been going on for vears i 
Kellogg metallurgical laboratories 
Together these plants, eventually to provide 
more than one million kilowatts-—and those 
of the past and future—indicate the extra value 
inherent in Kellogg's participation in the high 
temperature and pressure piping phase of 
power plant expansion and construction 


eee SS Se eS es aw ¢ 


Special stedles of unusual Metallergical research py 
problems h a5 gtap? za te genie spe alts 
assure long life and | 


have nace 
w maintenance tions in this neld. 


major 


Condensers 
Process Piping 
Forged and 


- ays 
er os f a : . Welded Fittings 
Exclusive Equipment for accu. Complete facilities for che fab- Top welding performance in Guality control, ed by Radial Brick Chimneys 
rate alyzing stresse pir rica ¢ steel prod ucts fre shops and in the field by weld metallurgical expe embrac 
| 2 ec ¢ torg:ng specially e accustomed © working g tormuing, heat 
cal installatwor , etallic devices under X-Ray checks non-destructive test . 


M. W. Kellozey Company, In 4 Suhsidiary of Pullman, Inc.) — Ofices in New York, Jersey City, Ba flale, I weele lia, Houston, Toronto, Londen and Paru, 


: y Vessels 
i : x be i Exchangers 
The 


37 





SUN “JOB PROVED” PRODUCTS CUT COSTS, 


Sun products have been “Job Proved” in the lubri- 
cation of almost every type of mining, manufactur- 
ing, power, and transportation equipment . . . in 
refrigeration and air-conditioning ... in metal 
cutting, tempering, and quenching . . . in the proc- 
essing of textile fibers, leather, natural and syn- 
thetic rubbers . . . in the impregnation of electrical, 


electronic, and packaging materials of many kinds. 

To help you solve your production problems, 
Sun Oil Company offers a wide selection of “Job 
Proved” petroleum products, plus the experience 
of Sun Engineers. Their know-how and detailed 
product information are yours for the asking. Call 
your local Sun office, or write Dept. PN-I. 


SUN OIL COMPANY + PHILADELPHIA 3, PA. 


In Canada: Sun Oil Company, Ltd., Toronto and Montreal 


INDUSTRIAL OILS 


saHvis 900 O1LS — High. viscosity index, poraffinic-type olls—of uni 

are O F pow point fortified agoinst rust, corrosion, oxidation, and 
ge. The finest evoileble lubricant for turbires, hydraulic systems, and 
lar applications 

oe HD 700 OLS — High viscosity-indes oils containing odditives 
h minimize oxidation and give detergency. ideal lubricents for in 

1@ro! combustion engines whiected to continvous heavy loads under the 

mips! odverse conditiom 


s@nvis OILS — Solvent refined poraffinic-type oils of uniform high vis 
y index, low pow point, and low corbon content. Especially suitable 
i ccoteater to long-time use in oll types of industria! reservoirs and 
Avioting systems 
NAVIS O15 — Low-pour-point, high. viscosity index, inhibited oils, con 
’ ing on odditive which helps prevent formation of harmful corrosive 
sludge forming ocids. Well sited for engines fitted with alloy bearings 


operated at hgh temperatures 


Paper mill seves about $1500 « 
yeer in bearings end oi! by wring 
Sen lubricant 


SOLNUS OLS — Well-refined straight mineral oils. Hand up under hard 
vee for long periods of time Recommended for use in machine tools, uir 


compressors, certain types of diesels, etc 


cimaco Ons 


strorght mineral ols ore required 


hed for general lubrication of industrial machinery when 


SUNTAC OLS - 100%,-petroleum products which hove been compounded 
to increase their odhesiveren Recommended for general lubrication of 
oll machines sebjected to wdden shocks and lood reversals. Cling to the 
ports to be lubricoted 

STEAM CYLINDER OS — High fash ond fire point lubricants for either 
sotvroted or wperheated steam conditions ond for worm-gear speed- 
reduction units 

SUN CAR JOURNAL OFS Dork offs meeting AAR. Specifications. For 


we in waste-packed bearings of railrood equipment 


SUN DELAWARE OILS — Dork oils for genero! lubrication on older types 
of industrial machinery 


SUNOCO WAY LUBRICANT —For use on tablewoys. Eliminates chatter 
ond scoring . .. resists corrosion. Has good metal-wetting and adhesive 
properties, ample viscosity, and E. P. quolities. 


SUN MARINE ENGINE O1LS—Compounded with special emulsifying 
agents in order to provide adhesion to, and lubrication of, working ports 
in the presence of water. For the lubrication of bearings, eccentrics, cross- 
heads, and various other parts of steam engines 


ROCK DRILL OlL—High-film-strength adhesive oll, For use in jack- 
hammers, stopers, drifters, and similar equipment. 


INDUSTRIAL GREASES 


SUN CUP GREASES— Woter resistant. For grease-cup ond grease-gun 
opplication when service is norma! 


SUN GUN GREASES— Smooth greases mode with medium-viscosity oil. 
Stable under pressure in power ond booster guns 


ADHESIVE PRESSURE GREASES— Won't drip or splash. Excellent lubri- 
cants for open-gear applications. 


SUN DARK PRESSURE-SYSTEMA GREASES—For power-driven central 
grease lubricoting systems in heovy industries. Also used as o “medium 
cup grease 

SUN MINE CAR GREASES— Available in severo! grodes. Suitable for 
both antifriction bearings and ploin-bearing cavity-type wheels 


SUN MINING MACHINE LUBRICANT — Semifivid. For use where a light 
but adhesive grease is required. Resists separation and decomposition. 


Chemical plant seves ebou! 
$8000 per yeer by adopting 


SUN ROLLER BEARING GREASES—For use on electric motors and gen- 
erotors and high-temperature mochinery equipped with boll or roller 
bearings 


SUN GEAR COMPOUNDS — Black odhesive open-gear compounds and 


“JOB PROVED” IN EVERY INDUSTRY 


SUN PETROLEUM 





SPEED PRODUCTION, IMPROVE QUALITY 


wire-cable greases. Recommended for power presses, mining machinery, 
worn reduction mills, crushers, pump geors, etc. 


SUNOCO TRACTOR ROLLER COMPOUND —For crawler-type tractors, 
Provides good lubrication with exceptional sealing qualities. 


METALWORKING OILS 


SUNICUT— Straight (non-emulsifiable) tronsparent cutting oils. Recom- 
ded for cut tic screw hi ond heavy-duty machining operations. 
Permit high speed production with excellent finishes, long tool life. 


SUNOCO EMULSIFYING CUTTING OIL—A self-emulsifying oil which 
produces a stable white emulsion. Efficient and economico! cooling and 
lubricating medium for turning, milling, drilling, and other metalworking 
operations on both ferrous and nonferrous metals. it is also an excellent 
grinding coolant. 





SUN QUENCHING OILS — Specially refined oils designed to aid develop- 
ment of maximum physical properties in a wide variety of steels, 


SUN TEMPERING OILS— Specially refined oils for tempering steel. Be- 
cause of their low carbon content and stability under heat, these oils have 
on unusually long service life. 


Machine shop uses Sunicut 209 W 
es @ cutting end lubricating oi! 
—seves upto $1000 « year 


f } s 
AC ‘ 

he ole 

‘ ny pb 
Q ¢ 


SUN ROLLING OILS—Straight ond emulsifying oils which will permit 
maximum production in rolling steel, aluminum, brass, and copper. 


SUN ANTI-RUST COMPOUNDS — Petroleum-bose oils with chemical oddi- 
tives designed to prevent the rusting and corrosion of steel. 


REFRIGERATION OILS 


SUNISO REFRIGERATION O1LS—Hove extremely low pour points, ex- 
tremely low wax-separating chorocteristics, a high degree of stability 
and long life. Initially neutral and resistant to formation of detrimental 
acids under service conditions. Suniso Oils are high quality oils suitable 
for both high- and low-temperature operations. The most widely used oils 
in refrigeration and air-conditioning. 

Sports arene steps up com- 


presser efficiency 15% by 
switching te Sunise Oil 


TEXTILE-PROCESSING OILS 


SUNOTEX TEXTILE OILS — Designed to impart certain additional proper- 
ties to various forms of fibers during their processing from the fiber state 
into a monvufactured product. All Sunotex textile oils ore emulsifiable in 
water. Highest rating in fadometer tests. 


SUN COTTON CONDITIONING OILS—Pale mineral oils which condition 
the cotton. They prevent waste by cutting down excessive amounts of 
“fly” (fine air-borne lint particles). 


Worsted mill obtains easter scour. 


SUN ASBESTOS FIBER CONDITIONING OIL —Used for spraying on the 
bestos during pr g. Fibers ore kept from being domaged or 
broken down, and harmful dust is minimized when this product is used. 





SUN CORDAGE O1LS—Generally used alone, but ore adaptable to 
vorious formulas used by cordage manufacturers. Selected products, 
highly compatible with additives. 


RUBBER-PROCESSING AIDS 


CIRCOSOL-2XH—An elasticator and processing aid for natural rubber 
ond especially for GR-S. Outstanding for sponge rubber. 


CIRCO LIGHT PROCESS AID—A processing agent and excellent softener 
for natural rubber, natural rubber reclaims, and neoprene synthetic rub- 
ber. Used for GR-S to some extent. 


wee Binoree.. 


SUNDEX -53 —An inexpensive product svitable for processing GR-S and 
blends of GR-S and natural rubber. An established processing aid for 
rubber footwear stocks and semiherd rubbers. 


Rubber pient cuts out production 
step, eliminates wrinkles end re- 
jects with Circesel-2XH 


PPAR AMS ORNS OITIA. 


es 


<a 


CIRCOMAR-SAA—A block-colored product for processing natural and 
GR-S rubber used in tire-making. Also used in reciciming notural-rubber © 
scrap. Reploces asphalt fluxes. Free-flowing at room temperature. 


WAXES 


Sun's new wax plant will be completed in 1949. Its many refining innova- 
tions and extreme flexibility will permit new types of waxes to be manvu- 
factured in large quvantities—o procedure heretofore impracticable, A 
wide range of fully refined paraffin and microcrystalline waxes will be 
“tailor-made” to meet the requirements of virtually all major industrial 
applications. Pilot plant somples of several grades are now avuilable. 


MISCELLANEOUS 
INDUSTRIAL PRODUCTS 


SUN SOLVENTS—Sun Spirits for the thinning of paints, varnishes, and 
enomels, and for meta!-cleaning . . . a pure, water-white petroleum solvent 
free of corrasive suiphur. Other Sun solvents with special properties ore 
available for the chemical industry. 


SUN LEATHER O1LS—Mineral-base leather oils. Used for obtaining the 
desired tensile strength, proper temper, and controlled moisture content. 
Maintain a light even color . . . mix well. . . distribute evenly. 


“JOB PROVED” IN EVERY INDUSTRY 


PRODUCTS 
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Uniform 
rib | 


width 


No cracks 
on outside 


» corners 


No wrinkles 
On inside corners 


No Wrinkles... 
No Gracks... No Blowouts! 


no place for leaks in THIS heat exchanger gasket 


AKE A CLOSE LOOK at the Goetze heat ex or blowouts. And it’s the reason they pay off in 
hanger gasket shown above. Note the ab terms of less down-time and in the savings that 
sence of cracks on outside corners of wrinkles result when gaskets don't have to be replaced 


Accurately made 
to close 
tolerances 


Ample 


lap 
widths 


on inside corners the uniform width of the at frequent intervals 


ribs the generous overlap of the metal jacket 


Attention to such important details is typical You can have Goetze heat exchanger gaskets 
of the kind of care that goes into the forming of made in any size or shape. Estimetes and recom- 
these custom-made gaskets. It 1s the secret of mendations will be furnished promptly on re- 


Write Johns-Manville, Box 290, 


their dependable service—why you can count on quest 


1 


them to stay on the job indefinitely without leaks York 16, N.Y 





ie 
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J HIGH PRESSURE TO 
TURBINES AND , LOW PRESSURE 


AUXILIARIES SUPPLY FOR 
F W. HEATER 


with FOSTER AUTOMATIC VALVES 


On your boiler drums, Foster The R-17 Back Pressure Valve saves money by 
A Automatic Non-Return, Stop and Z keeping the pressure where you want it on the exhaust 
Check Valves save money by doing their side—for your feed water heater of other low pressure 
job perfectiy—with the absolute mini- equipment— with o minimum of maintenance, Lorge pipe 
mum of attention—for yeors. It is not crea, and large valve area mean low pressure drop across 
unusual to find these valves still giving the valve, and sensitive action at low pressures. Saves 


good service after 25 or 30 years and make-up steam. Adjustable in ounces 


more. Today's valves ore even better 
The R-17 has no outside stuffing boxes or external weights 


There's nothing skimpy about a Foster loading spring is on the atmosphere side of the valve 
Type 2. Full pipe area meons negligible and is accessible for inspection through oa lerge handhole 
pressure drop across the valve. Heavy Renewable seat ring and dash pot. 2' to 20 . (with sizes 
duty, through bolted construction makes from 4 to 12° stocked) 
it safe to work under when the boiler is 
down. Low pressure types to 250 Ibs. 
(stocked) have semi-steel bodies, bronze 
trimmed, with stainless steel seat rings; 
FOSTER AUTOMATIC Foster Type 34-R17 
high pressure types to 1,500 Ibs. have 
NON-RETURN Back Pressure Valve 
cast steel bodies, trimmed with special 
Stop and Check Valve, Type 2 and Vacuum Breaker 
heat resisting, corrosion resisting alloys 
Piston chambers ore renewable. They're 
built for lifetime service. Globe, angle, 


or elbow, from 21,” to 12 


eeeAll along the line—Foster Pressure Regulators, Temperature Regulators, Pump 
Governors, Filoct Valves, Safety Valves, Check Valves, Relief Valves and Safety Valves 
are designed ond built to save money, by giving reliable, trouble free regulation with 
@ minimum of mointenance. When you select the proper Foster Valve and install it 
correctly, you are making o sound investment, bocked by more than 70 yeors of practical 


experience in building good valves, and our reputation for service 


REGULATORS PUMP GOVERNORS TEMPERATURE REGULATORS 
FLOAT AND LEVER BALANCED VALVES NON.-RETURN VALVES VACUUM 


REGULATORS OR BREAKERS STRAINERS SAFETY VALVES . . . SIRENS 835 LEHIGH AVENUE ° UNION, N. J. 


PRESSURE REGULATORS RELIEF AND BACK PRESSURE VALVES : 
AUTOMATIC STOP AND CHECK VALVES ALTITUDE VALVES FAN ENGINE GMpany 


4! 





NEW EQUIPMENT NEWS 


WHAT'S NEW? On these pages the Editors summarize the outstand- 
ing industrial developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 
n making requests use the no-obligation, postage-paid card pages 35-36. 


1—CONTROL TRANSFORMERS 


For machine too sse 


posed NEMA standards 


These transformers are sa 
arly adapted to induct 


‘ ‘ 


actor loads of solenoid 


‘ actors making up ma 
trol equipment Seconda 


these GO-cycle transformer 


above WO per 
to a ad cu 
” pe 

Siz 


tomers 


Seven sizes tron 
silable for 220 440 \ 
ry at #0 
cycle operation co 
t 0.150 to 15 kva for 
416/440 v primary to 110 95 vy 
Three ize from 0.150 to 
sValliabit 4 


wudary Westi 


2—DIRECT-FIRED HEATER 
s self-contained indus? 
for temper ng mate-up 


Tt 


supporting 


open 


am 
ourer 


foow ae 
mer 
} r v 
want ur Position foe 
are mier ioe ature 


~ 
POSITION FoR 

oom ain 

BECIRCULATION 


temperature is raised before 
harged into the working area 

t is designed to temper make-up 
whether it is used as a plant heat- 
tem or as alr suxiliary unit 


iel Corp 


INDUCTION MOTOR 
Squirrel cage type, has continuous 
steel frame for protection 
inique ventilating system has been 
d to eliminate hot spots in this 
manufacturer points out Ribs 


sigerie 


the core in the trame are 


he center o permit air to 


rculate around and cool the back of 


the core and prevent pocketing of heat 
The heated air is exhausted laterally 
through the 


baffled feet away from the 

air lets. This is said to prevent hot 

cing drawn back and re- 

The closed underside of the 

intended to prevent the escape 

of | d air under the motor where it 
ould be picked up and recirculated 

Motor ntinuous frame is designed 

protect bottom as well as top and 

\ nlets and outlets are baffled 


to meet NEMA specifications for drip- 
proof protection. Available with low 
or high voltage windings. Ideal Elec- 
tric & Mfg. Co 


4—THREAD SEALER 
Comes in handy stick form, for car 
rying in pocket or tool kit 

The application of this sealing com- 
pound to pipe threads before joints are 
made up provides a positive seal against 
gases, brine, acids, water, steam and 
ammonia at high and low pressures and 
temperatures, according to manufac- 
turer. Called Thread-Tite, it may be 
applied to steel, aluminum, iron, brass 
plastic, copper, and threads in other 
materials 

Thread-Tite is also credited with af- 
fording protection against seizing o1 
galling. It is said that pipe joints, bolts 
and studs can be drawn tighter than 
usual, due to lubricating qualities in 
the compound, and then easily un- 
screwed, even after years of service 

According to manufacturer, Thread- 
Tite won't harden or dry out, and is 
unaffected by vibration. As compound 
is used, the stick may be pushed for- 
ward in its case until used up. Stick 
has metal cap. Armite Laboratories 


5—LADDER ATTACHMENT 
For automatically correcting unlevel 
ground conditions 
Designed to provide greater safety for 
ladder users, the Hydra-lizer has inter- 
connected hydraulic units for displac- 
ing oil from one into the other, as lad- 
jer is erected, to correct differences in 
terrain from hillsides to stairways. By 
moving a foot operated valve lever, 
the ladder can be instantly locked in 
any position desired, it is statec 
The unit is designed to be easily at- 
tached to all types of ladders, wood or 











For every piping equipment need 
-ee Look to CRANE for complete selection 





be supplied by Crane. Yet all equipment shown here represents but a 
RESPONSIBILITY 


small part of the complete selection available to you when you order 
through your local well-stocked Crane Branch or Wholesaler. One 
STANDARD OF QUALITY 


order covers everything for the job—valves, fittings, pipe and acces- 
of finest quality brass, iron, steel and corrosion-resistant 


Look at This Fuel Oil Piping, for example. Every item in the system can 
Ai . SOURCE OF SUPPLY 


sorties ... 
alloys. 

Whether your lines carry steam, water, oil or gas, you'll find every- 
thing you need at Crane. It’s the One Source of Supply complete 
enough to simplify every piping procedure, from design to erec- 
tion to maintenance. One Responsibility for materials helps 
you to get a better installation—on schedule. One Standard 
of Quality in every item from Crane assures depend- 
able piping performance from end to end of 
ev ery system. 
CRANE CO., 836 S. Michigan Ave., 

Chicago 5, Ill. 

Branches and Wholesalers Serv- 
ing All Industrial Areas 


Fuel oil pibing to pumps and 
exchangers. Entire bookup can 
be 100% Crane-equipped. 


YOUR CHOICE of sice!l valves 

from the broad Crane line in- 

cludes gates, globe angles, 

checks in all patterns and 

sizes... in pressure classes from 

150 to 1500 pounds. Shown 

here, Crane No. 33N, 300- 
pound Cast Steel W edge Gate, 
trimmed to handle oil and 

oil vapor at temperatures up to 

1100 deg. F. Flanged, screwed 

or welding ends. Sizes: up to 

24-in. See your Crane Catalog. | 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE + PLUMBING 


AND HEATING 
FOR EVERY PIPING SY 
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rk and honey 


you wish to receive on the 


Long length, tor use 4s air line in 
spraying equipment 
This hose is described as light and flex- 


unning 


ible. It is made with a red cover of 
tough, age-resisting stock with a smooth 
mold finish said to reduce the tendency 
to accumulate paint and dirt. It has 
strong cotton reinforcement and a spe- 
cial air hose tube from a balanced con- 
truction recommended as suitable for 
working pressures up to 150 lb 


a permanent 
and the en- 
t 


re i \ i In a waterprcofing 


serve the hcney- 


zes from 12 by 
Optional extra 
it-edge gear rack 
STEEL BALL VALVE plastic removable 
and 4 in. sites, for gene raigl ig nd a water-resistant 
and refinery use ey! coated | carrying case. Ca The one-braided . made in 
Pan Corp three sizes: ! { in. (% 
n. ¢ ).« } The two- 
9—CRANE BLOCK braid ie in se in’ size (OD), Th 
Low head type nm capacities from B F 
50 f all hook work 

Block, with shorter 

a ie tors 12-PNEUMATIC OPERATOR 
ifts without length- For use on valves, dampers and other 

forged hook oper- throttiing control devices 

The Rotomotor uses a reversible pneu 


Goodrich Co 


equipped matic motor and gear driven screw 


Lubri- tem to combine the features of a self- 

once locking stem, simp continuously con- 

d handwheel, extreme sensitivity 

nall compact size. Other features 

sized tor t pneumatic power 

operator are i ! positioning to 

within 1/500th par tem travel 
ty to ! 

0.025 ps re stabil stem 

to 10,000 stem travel up 


to 12 in 


10—STACKING UNIT 
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& aut ao cccee re eo 
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13—CONTROL VALVE 
is air operated and engineered for 
Quick reversibility 
ninutes time and without spe 


Stabilflo Valve car 
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THE ERIE CITY ECONOMIZER 


In this Erie City continuous loop, forced circu- 
lation Economizer, feed water is forced into the 
lower left header, travels thru sectional loops 
upward and is collected in the discharge header 
at the upper right. Flue Gas enters the top of 
the Economizer and travels downward, counter 
to the flow of water. The resulting rise in the 
temperature of the entering feed water and the 
corresponding reduction in gas exit temperature 
increases the overall efficiency of the generator. 
All pressure parts are supported with suitable 
clearance for expansion. Headers are firmly 


COMPLETE STEAM POWER PLANT~ EQUIPMENT 


ERIE 
city 


Boilers + 
and Spreader Stokers 


attached and serve as anchor points. Each ele- 
ment is free to expand or contract to meet its 
individual temperature requirements. Inter- 
mediate headers are provided to permit making 
the elements with a moderate number of short 
standard loops. This reduces the number of 
spares required and facilitates replacement. 


For a detailed description of this and all 
other unit parts of our Erie City Steam 
Generator request Bulletin SB-30, a 40 
page catalog. 


Complete Stearn Generators @ Type C3-Drum Boilers @ Type VL 2-Drum Boilers 
& The ‘‘Economic" Boiler with or without Water Walls 7 
Welded Steel Heating Boilers e 
Welded Pressure Vessels for the Process Industries. 


Coal Pulverizers ¢@ 


ERIE CITY IRON WORKS « ERIE, PA. © Stuce 1840 
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Welded H. R. T. 
Underfeed 
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INSULATION TESTER 


For use on cables, transformers »tat 
ng machinery, condensers 
RLF Model 184C 


ng insulation resi 


absorption me 
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provided to « 
! isture and 
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Hardwood cabinet 


m grourn 


when mixed, as uniform. Mixed for 
troweling it is said to spread smoothly 
and remain workable for long periods 

The high workability of the mortar 
is considered of great value in work 
lemanding speedy repairs under trying 
conditions. Prepared especially for use 
with silica brick, this mortar should not 
be used with other types of brick. Gen- 


eral Refractories Co 


16—GASKET CUTTER 
Is hand operated and combines func 
tions of several tools 
A cutting tool designed to do the work 
of a circle cutter, straight edge, com- 
pass, scorer, and knife in a single man- 
ually operated device will be marketed 
soon. Called the Spearhead Cutter it 
will cut accurate-size gaskets from any 
pliable sheet materials in round, odd, 
straight, rectangular, oval or 
irregular manufacturer an- 
nounces 
Made of durable phenolic plastic and 
weighing less than 4 oz, it is 4% in 
long, 1% in. wide and % in. high. An 


square 
shapes 


Oo 


a 


exclusive feature claimed for it is its 
‘ironing”™ action while cutting, desirable 
in preventing thin materials from buck- 
ling or crinkling. An indication of the 
cutters precision, company points out, 
ability to cut accurately a \“% in 
material % in. thick 

Cutter comes packaged, complete with 
instruction, in a kit containing the cut- 
ter, cutting board, two blades, and two 
pivot pins. It will retail for $7.50 
Zimmerman Packing Co 


17—STUD REMOVER 


Is made for 
drive handles and attachments 

This stud remover, No. S-60B, is de- 

scribed as equally efficient for removing 

or setting studs. An eccentrically 

mounted roller with deep milled edge 


is its 
hole in 


use with 'y in. square 


ised to provide a non-slip gripping 
non-burring. Stud 
dia. Made from 
heat-treated and 
Williams & Co 


rface which is 
ty to *%4 in 
“a alloy tee 


ne-plated. J. H 


18—OVERCURRENT RELAY 
For distribution feeders, has extreme 
nverse characteristics 
Tt s described as an overcurrent re 
iy which provides adequate fault pro- 
for distribution feeders 
picks up loads after outages of 


ectior most 


sufficient duration have brought the 
loads of automatic devices onto the 
lines. Usually when a feeder is re- 
energized after an extended outage, the 
accumulation of loads causes an inrush 
current to flow. As company explains, 
this, in many cases, exceeds the mini- 
mum value of short circuit current 
which the feeder overcurrent relays 
should be set to clear 

The indicated solution was believed 
to be an overcurrent relay with a much 
more inverse characteristic than that 
of the so-called “very inverse” relays 
Such a relay, Type IAC-27, is said to 
have an extremely inverse time charac- 
teristic curve with a shape approxi- 
mating those of power fuses and dis- 
tribution cutouts. It also has the usual 
features of time dial, tapped coil, single 
contact with target-seal-in device and 
provision for instantaneous attachment 
Switchgear Div., General Electric Co 


19—STRAIN CLAMPS 
For aluminum. cable - steel -reinforced 
and all-aluminum conductors 

Available in a wide range of sizes, 
these suspension and strain clamps are 
intended to eliminate hysteresis and 
eddy current power losses on high- 
current transmission lines. According 
to manufacturer, they feature a non- 
magnetic body that breaks magnetic 
path around conductor so power losses 
are negligible, even on heavily loaded 
lines 

Clamp bodies are drop forged from 
high strength aluminum alloy and heat 
treated. They are said to offer superior 
strength and resistance to shock and 
fatigue without excessive mass and 
weight; uniformity and refinement of 
internal structure; long service; close 
dimentional fidelity and excellent fin- 
ish and appearance 

Clamping keepers and machined con- 
nectors on the clamps are drop-forged 
with connecting pins, clamping 
nuts and lock washers also of 


steel, 
bolts 


a 
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IN WELDED PIPING SYSTEMS 


all 
em 
* ‘ 


SAVE TIME [rsa 
AND MONEY ov couenenr connections 
win MIDYVEST 


LAP JOINT STUB ENDS 


Substantial savings of time and money result if Midwest La 
Joint Stub Ends are used when making connections to valves, 
equipment or other flanged outlets in welded piping systems. 
They have important advantages over flanges welded to the pipe. 

The swivel flange makes it unnecessary to line up the bolt holes 
before welding. Setting up is quick and simple because no special 
clamps or jigs are required to hold the face of the flange abso- 
lutely perpendicular to the axis of the pipe. Field crews report 
as high as 25% saving in erection time for making up a joint 
using Midwest Lap Joint Stub Ends in comparison with rigidly 
fixed flanges. 

Midwest Welding Fittings improve piping—scve money. Get 
in touch with the distributor near you. 

3719 


Main Offices: 1450 South Second Street, St. Louis (4), Mo. 
Sales Offices: New York (7), 30 Church St. 
Chicage (3), 79 West Monroe St. Los Angeles (33), 520 Anderson St. ¢ Houston (2), 229 Shell 
Bldg. ¢ Tulse (3), 533 Maye Bidg. © South Boston (27), 426 First St. © Distributors in Principal Cities, 
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22—SAFETY SHUTOFF VALVE 
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drive 
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of the drill head into a “reverse” 
socket allows removal of the die 


Works, Inc 
24—VIBRATION ISOLATOR 


is drilled, tapped, ready for 

comes in lengths up to 30 in. 
Finnflex SP-9 is 
available to all types of machinery and 
equipment. It consists of a steel chan- 
nel floating in rubber between two stee! 
angles, which in turn are welded to a 
steel plate for bolting down. Correct 
angularity between steel and bonded 
rubber is enable isolator to 


cie Gear 


use 


described as easily 


said to 


flat 
relative 
nance be avoided 

The SP-9 mounts usually provide for 
a specific 1 varying from 40 to 3000 
and come in four rubber stiff- 
loads of 40, 50, 70 and 105 
lb per inch of length ; n. deflec- 
tion. Finn & Co 
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5 LINES OF DEFENS That Go to Work for You 


When You Have Dearborn Service 


1. Adjustment of pretreatmént, which may in- 
clude lime soda softening, zeolite treatment or 
modification of this process e deaeration e filtra- 
tion. 

2. Adjustment of internal treatment to main- 
tain proper balances is based on many consider- 
ations involving both feed-water and boiler-room 
equipment and past experience 

3. Proper means for treatment application 
calls for manual or automatic systems designed to 
meet the requirements of the p.ant. 


THE LEADER 


4. Blowdown adjustment is the result of recom- 
mendations and advice from the Dearborn Engi- 
neer working right in your boiler room. 


5. Test control is one of the most important steps 
in defense. It embraces within itself six basic tests 
for the average boiler plant. 


All five lines of defense in boiler-water condition- 
ing are essential to complete and thorough treat- 
ment and engineering service. Your local Dearborn 
representative will be glad to discuss them with you 


AND RUST PREVENTIVES 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., Chicago 4 + 
205 E. 42nd St., New York 


807-15 Mateo St., Los Angeles 
* 2454 Dundas St., West, Toronto 
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27—STRAIGHTLINE SPLICE 
For aluminum-over-steel conductors 
requires no tools for installation 
splice is available for 7/1 and 6/1 
in both No. 2 and No. 4 wire 
The outer tube is hardened alloy 
lesigned to provide over-all resistance 
ess than the same length of conductor 
Assembly to steel core conductor is said 
to be fast and positive. The steel core 
; wire passes 
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28—HYDRAULIC VALVE 
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intended for mounting, it 
supplied as a component part of housed 
capacitor equipments if desired and is 
capable of switching its continuous cur- 
rent (100 amp) at 15,000 v 
and Allied Products 
Electric Co 


30—RECTIFIER ELEMENTS 


High current, dual type are 
large, for medium voltage use 
Said to the largest known dual 
selenium rectifier elements, these meas- 
ure 7% by 12% in. Each dual element 
actually of two of company’s 
largest size plates strapped in paralle 
and rated in a three-phase bridge cir 
cuit at 34 amp for continuous duty self- 
cooling, 85 amp for continuous duty fan 
cooling, 
heavy duty 
at 1500 for 
netic inspection 
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BALANCED VALVES 


A valve may be statically balanced while 
at rest, yet be so badly unbalanced 
dynamically—when handling flows under 
pressure—that inaccurate response to the 
actuating element causes a “hunting’”’ 
action which makes impossible the de- 
sired precision of control. In COPES 
Valves, unbalanced forces are held within 
narrow limits over the entire operating 
range. This is why so many have been 
purchased at a premium, where control 


must be precise with actuation by float, 





solenoid or other element. Sizes: *4-inch 


( encineereD BY THE 
| MAKERS OF COPES and up. When writing for data, give com- 


plete information on your operating needs. 





NORTHERN EQUIPMENT COMPANY 


a 102 GROVE DRIVE, ERIE, PA. 
COPES Type SLH BRANCH PLANTS: Canada, England, France and Austria 


Vv ] 1 y y C . 
alve, relay operated Representatives Every where 
by air, oil or water 
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Boiler Feed Water Control... Excess or 
' Constant Pressure Control, Steam or Water 
sn Solenoid Valve ... Liquid Level Control... Balanced Valves 
hes direct os tipper ... Desuperheaters . . . Boiler Steam Tem- 
action. For pressure : 

perature Control. . . Hi-Low Water ae 





standards to 300-psi. 
Sizes: *;- to 6-inch — nal - oti taal 





SEATLESS VALVE 


FOR SEALING 


VARWAYS 


to High Pressure Blow-Down Requirements 


Outside sealing valve is the famous Yarway Seatless 


As pressures increase, so does the demand tor de- 


pendable blow-off valves to meet these needs design which has no seat to score, wear and leak. This 


The Unit Tand is Yarway's answer proved valve is always opened first and closed last, maintain- 


by hundreds of suc ressure installations in ing a tight seal at all times 
} j . aif ; , _ 
m@aqdin wuliiitics ina At f ii i , 
s Write for Yarway Bulletin B-432 for complete de- 
This blow-off ‘ i 1 worth-while im ’ 
scription of this Unit Tandem. For lower pressures 


proveme Tir T ‘ f nm metallurgy and : 
isk for Bulletin B-424 


mecha 


Ln a n r ’ or pressures to 2500 psi 
valve is the Yarway YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Penna. 
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of the HALF CENTURY 


LL was quiet in the electrical control room at Fisk 
Station as the last few minutes of the Old Year 
ticked away; the roar of the great turbines could not 
penetrate the sound-proof, air-conditioned control center. 
The system load indicator remained steady at two million 
kilowatts and the Fisk Station indicator steady at about 
370,000 kilowatts, the station's share of the load. 
Outside, across the nation, more than a billion lights 
shone on gay merrymakers, and on some not so gay. From 
New York to San Francisco millions of peaple were 


gathered in homes, in churches, in night clubs and restau- 
rants, in bars and taverns—in cities, towns, and villages 
on farms—to see the Old Year out and the New Year in. 

To the operators at Fisk Station, as in other generating 
stations throughout the land, the minutes which marked 
the passing of the first half of the Twentieth Century 


were uneventful. This was their job. If, for the moment, 
they thought of the merrymaking outside, they accepted 
the fact that it was their job to keep the turbines running. 
They were the power behind the billion lights outside. 
The watch had changed an hour before, at |! o'clock. 
There had been some good natured bantering on the 
part of the incoming watch about the lucky stiffs who 
could go out and celebrate. The off-shift men thought 
about careless car drivers, worse on New Year's Eve, and 
hoped they wouldn't have trouble with them, as they 
drove home. One operator hoped there would be no 
emergencies that night—he felt a little superstitious 
about trouble the first night of the year. The older men 
were less concerned about having to be on duty than 
some of the young bloods, but there was no griping. 


Outside, across the 
nation more than a 
billion lights shone 
on qay merrymakers, 
and on some not so 
gay. gathered to see 
the id Year out 
and the New Year in 


A few minutes before twelve o'clock, a handful of men 
spontaneously gathered in the Watch Engineer's office 
for a cup of coffee and to wish each other a Happy 
New Year. In other parts of the great station other 
operators similarly exchanged greetings. One or two of 
the men called their wives on the telephone at the mid- 
night hour. It made the women feel better, they explained. 

The great turbines roared on, however. In the long, 
white-tiled turbine room two of the largest generators 
in the world ground out some 300,000 kilowatt-hours 
every hour and in the boiler room two ultra-modern 
steam generators greedily consumed fifty tons of coal 
each in their cyclone furnaces. With its 473,000 kilowatts 
of capacity, Fisk Station, today, is the largest of the ten 
stations on the Commonwealth Edison system. 

These white-tiled walls at Fisk, however, have seen 
other days. In a sense, this station represents a half 
century of power development in this country. It was 
the first all-steam-turbine station in America, and the 
first 5000 kilowatt vertical turbine installed at Fisk in 
1903, stands today, in the yard of the General Electric 
Works at Schenectady as a monument to commemorate 
the beginning of the large turbine industry. Side by side 
with the newest 150,000 kilowatt unit still stand three of 
the old 12,000 kilowatt vertical units built in 1908. 

Few of the operators on duty as the second half of the 
century was ushered in could remember as far back as 
1903 but the equipment in the old station tells the story 
more eloquently than reminiscences of a few old timers 
whose memory grows dim. We spent a few minutes in 
the frequency-changer room. In the quiet of the night 
it was vast and dim, like a great cavern, but here were 
two giant frequency changers exchanging some 80,000 
kilowatts between the 25 and 60 cycle systems. The 
nameplate on each of the motors read 54,500 horse- 
power. Installed many years ago, they are still among 
the largest motors in the world. In the turbine room, 
beside the old vertical units is an old Parson's unit, built 
in England years ago, but still running. 

The days of these old machines are numbered, how- 
ever, and as the last seconds of the old year ticked away, 
evidence of a new era in power development was re- 
flected in the cyclone furnaces and 150,000 kilowatt ma- 
chines at Fisk Station. Where will the next half of the 
century take us in the field of power generation? No 
one can tell, neither the operators on duty at midnight 
on New Year's Eve, nor we, editors, who try to peer into 
the strange future; but if the development represented 
by Fisk Station during the last fifty years can be taken 
as a criterion, we are bound to go very far indeed— 
farther than any of us have the power to imagine. 
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Fig. 1. A photograph of the first turbine 
for central station use in the United 
States. This was the 2000-kw Westinghouse 
unit installed in the plant of the Hartford 
Electric Light Co. in 1900 1200 
rpm condensing turbine, far exceeding in 
capacity any unit previously built. This 
machine ran for eight years 


it was «4 


First 500-Kw at Fisk 

The General Electric Co., in the 
meantime developed a type of tur- 
bine based on the patents of Curtis 
At first, the vertical type was ex- 
clusively the standard in this type 
of turbine. Outstanding among the 
names associated with the early days 
of the utility industry and the steam 
turbine is the name of Samuel In- 
sull. Despite the later notoriety 
which surrounded this man when 
the lust for power and money over- 
ruled his earlier good judgment, 
Samuel Insull deserves considerable 
credit for his untiring efforts in the 
development of the utility industry 
It was Insull’s confidence in the ad- 
vantage of the turbine that led him 
in 1903 to install the first 5000-kw 
turbine generator at the old Fisk 
Street Station in Chicago. This was 
by far the largest turbine unit ever 
constructed and there was some ap- 
prehension concerning its feasibility 
A picture of this unit is shown in 
Fig. 3. It was a vertical unit which 
operated successfully for many 
Then, it was moved back to 
the General Electric Co. works at 
Schenectady, where it was made, to 
stand as a monument to commemo- 
ate the beginning of the tu: 
ndustry 

There is a great difference 
tween these early turbines, the 
at Hartford, the 5000-kw ur i 
Fisk, and the modern 100,000 anc 
150,000-kw turbine generating units 
of today—between them lic the 
growth and development of 
tically the whole of the 
power industry as ' 
Yet. if history 

expect far g 

power industry in the 
This would probably be ; 
without atomic energy but with it, 
the changes are bound to be 
volutionary. With velopment 
of the breeder type of nuclear reac- 
tor the entire problem of fuel supply 
and transportation will vanish. In- 
stead of having to transport hun- 
dreds of millions of al and 
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oil over long distances t may be- 
come possible to deliver the nation 
annual nuclear fuel supply in 


single good size truck. At the pres- 
ent time, of noboby outside 
of the top members of the Atomic 
Energy Commission know how much 
material can be 


course, 


fissionable made 


with our present production facil- 
ties. Niels Bohr was attributed t 
have said that at the close of the wai 


the Oak Ridge plant was making 6 
lb of U-235 a day by the gaseous 
diffusion Since then we 
have considerably added to the ca- 
pacity of the diffusion plant, and, of 
course, the Hanford facilities have 
also been extended 
Cost of Uranium 


process 


Even now, as reported by Dr 
John R. Dunning at the meeting of 
the American Association for the 
Advancement of Science in New 
York on December 26, the cost of 
producing fissionable uranium is 
omewhere between $10,000 and 
$25,000 a pound. Averaging these 


two extremes would give us uranium 
at a cost equivalent to than 
$10.00 per ton for coal Many 
present-day steam stations, of course, 
little over $5.00 per ton 


less 


pay only a 
for coal 
As Dr. Dunning 


converts only one 


said uranium 


hission part ina 
thousand of mass into energy, so we 
certainly have plenty of room for 
some faith in the future and some 
new ideas and discoveries 
During the first fifty years of the 
twentieth century, we have attained 
this country the world’s highest 
standard of living, due largely to our 
great and universal use of electricity. 
In 1949 the use of electrical energy 
by residential customers reached an 
all time high in the United States 
vith an annual consumption of 1685 
lowatthours per customers. Only 
10 years ago the average annual con- 
umption per customer was 897 kilo- 
atthours. At the end of the year 
1949, there was installed in this 
country a total of 63,500,000 kw of 
generating capacity. This included 
lants of all business-managed com- 
well as federal, municipal 
nd REA plants 
The le adership of the United 
States in the production of electric- 


panies as 


Fig. 2. Chart showing the development of 
the steam turbine and the influence of the 
development of different metals upon its 
growth. This chart was presented at the 
Westinghouse Electric Corp. Mid-century 
Review and Forecast Forum in Pittsburgh 
10, 1949 
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Past, Present, and Future 


ity among the nations of the world 
s indicated in the accompanying 
table. With a total annual produc- 
tion of 336,808,000,000 kwh, the 
United States produces 44.4 per cent 
of the world’s production. This fig- 


ire is even more significant when 
we compare it with population 
With less than 7 per cent of the 


world’s population, the United States 
produces (this was in 1948) over 44 
per cent of the world’s electricity 
This was about 5% times as much 
electricity as Russia, the country 
generating the next greatest amount 
was able to produce 

At the beginning of the century 


many generating plants used as 


much as ten pounds of coal per kilo- 
watt hour and the best stations used 
around six pounds. (Edison’s Jumbo 
units which required only 10 lb pe 
kwh were a great improvement ove1 
plants 


earlier arc-lighting which 








used 30 lb of coal per kwh.) Today, 
the national average is 1.2 lb of coal 
per kwh and the most efficient plant 
requires less than %4 of a pound of 
coal per kw h 

For the long term future, these 
gains will serve as the springboard 
to much greater progress. Future 
years will witness great development 
of the gas turbine. The gas turbine 
has been in process of development 
for some 25-years but only this year 
was the first gas turbine installed in 
a central station in this country. Of 
course, they have been used in Eu- 
rope for well over ten years. The 
great advances in the art of metal- 
lurgy, however, have given renewed 
impetus to gas turbine development 
during the last four years and from 
now on, an increasing number of gas 
turbines will be installed for po 
production. The development of the 
coal-burning gas turbine is well 
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and his : tant L. A. Sheldon and 
nstalled under the supervision of 
H. N. Hackett. The mercury cycle 
was ce veloped by these pioneers to 
superimpose or top the then existing 
low-pressure 250 psig steam cycle 
Today, even with the practical 
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Kilowatthours Per cent of 


Produced World Production 


336, 808, 000.000* + 444 
60,000,000 000+ 79 
46,930,000,000*§ 6.2 
46 536,000 000 6.! 
33,624,000,000 44 
31,320,000,000 41 
27,564,000 000° 37 
22,692,000 000 3.0 

4,268,000 000° 9 
12,444,000 000° 1.7 


125,814,000 


758 000 000 
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Business Week. Feb. 12, 1949 
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re and temperature 

nerating equipment, the 

cle still can successfully 

and increase the over- 

The resulting econo- 

n especially in the higher fuel 

tur cost areas, may be sufficient to pay 

1928 off the additional investment in 
Light C about three years 

designed In January 1949—just a year ago 

nsultir a new mercury boiler and turbine 

t Cc was started in the South Meadow 


Station of the Hartford Electric 
Light Co. This replaces the old unit 
referred to above. The new unit 
consisting of a 15,000 kw mercury 
boiler and turbine, produces 33,000 
kw net capacity from the mercury 
turbine and steam produced in the 
condenser-boiler. This unit is the 
first of several post-war mercury 
unit power plants to be placed in 
service before very long 

Where the Mercury Turbine Fits 

While high thermal efficiencies can 
be attained by the use of the high- ~ 
pressure high-temperature steam 
cycle, the mercury turbine offers at- 
tractive features in that its high 
thermal efficiency can be attained 
with small plants—plants of 1500 kw 
and less. Thus, while it is possible 
with present day high temperature 
steam plants to attain very high 
thermal efficiencies in large stations 
it is not economically feasible to 
obtain these same efficiencies with 
small steam plants. It is here that 
the mercury type of plant offers 
great promise 

Thus, both the gas turbine and the 
mercury turbine can be expected to 
find increasing application in future 
decades. The task with the gas tur- 
bine in the immediate future is, 
clearly, to develop it for long con- 
tinuous operation with gas tempera- 
tures beyond 1300 degrees and to 
obtain information as quickly as 
possible that will lead to construc- 
tion of suitable units for tempera- 
tures up to 1500 degrees. Such pro- 
grams are being aggressively pur- 
sued. Both the central station field 
and industry generally have attrac- 
tive applications for the gas turbine 
that await its development. There 
is little doubt that such practical 
long-life machines will become a 
reality and that machines of open- 
cycle form and in capacities up to, 
say, 10,000 kw will be built in a 
few years. Closed cycles offer pos- 


Faraday discovering the principle of the 
electric generator 
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meter finitely more concentrated form of 
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Fig. 4. The 150,000 kw turbo-generator placed in service at Fisk Station of the Common 
wealth Edison Co. in Chicago in July 1949. This is one of the largest generating units 
ever built. It is Unit No. 18 at Fisk and with its installation, Fisk Station attains a capacity 

473,000 kw, making it the largest of the ten generating stations of the Commonwealth 


Edison system 


nd distribu 


will grow and become 
} area m ffective and efficient. Trans- 
newhat in the same iis ) ( age will increase on ou 

the most feasi- lon an ransmission sy n 

Vind powel! ne inders¢ un transmission 
method, that ctrical energy will be developed 
pump wate! \ t may become pos- 
; a high level and ib] lo away with overhead 
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n hydroeiect tem 
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another ten years, by 1960 
nstalled electric generating 
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Power Plants of 1950—How They 


General view of Sewaren Generating Station of Public Service Electric & Gas Co. of New Jersey. First station to go into operation 

500-psi, 1050-F, straight ndensing, single-shaft, 100,.000-kw, 3600-rpm turbine generators—three units now operating. A fourth 

n order, rated at 125.000 tw, 3600 rpm, for 1050 F with reheat to 1000 F. (See PG, July 1949). Boilers semi-outdoor: centralized 
ntrol for each pair of units 


4 HE BEGINNING the By CHESTER R EARLE, development available to us pro- 
fl t of “Ut ducing a char for fuel, plus by-prod- 
t : ucts. Underground gasification of 
Power Generation coal is being experimented with and 
t is known that gas can be produced 
Electrolysis of coal in the ground has 
ilso reported to be possible Studies 
ire under way to lique 


alls e th, Managing Editor, 


fy coal ilso 
ae velop more compact gas pro- 
rs—both i interest In connec- 
yn with the gas turbine 
New technique s in recovering oil 
and gas, as well as « val, tend to con- 
serve the supply to > extent 
Instead of un ibout 
600.000.000 tons of bituminous coal 
1 year, as at ft 
ver a billion tons a year by 1960 or 
1970. Of course, the efficiency of coal 


burning equipment is being con- 


resent, we may need 


2 ~~ stantly increased, as shown by Fig 6 
oaduce 


by-prod 


n-vertheless, we shall probably need 
over 100,000,000 kw of capacity in- 
stalled in the country bv 1960. (This 


¢ 


line gases 
thes 
bring reserve capacity ip 

about 15 per cent.) 

All this will require more coal t 
be mined: to keep fuel costs down 
the present mechanical methods of 

il mining must be improved and 
new ones developed. Coal treated as 





Foreshadow 


a raw material may have to drive out 
coal-by-the-lump and its outmoded 
“materials-handling” philosophy 
Finally at the end of about 20 o1 
ars, the first commercially fea- 
atomic energy power plants 
nake their appearance. These 
me gradually and will affect 
situation but little at first 
r principal use will probably 
aces where present fuels are 
pensive or require much 
transport 
and Temperatures:—Up 
to the late 20’s and early 30’s, steam 
and temperatures were 
generally in the 400 to 600-psi, 750 F 
range, although 1,200-psi units had 
rated as early as 1924. Im- 
vents in metals for high tem- 
have permitted steam 
atures to be raised to the 
nt level of 1050 F but already 
turbine 
about the 
peratures 
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pressures 


beer pe 
prove 
peratures 
temper 
prese 
designers ars 
possibilities of 
as high as 1500 


bo le T anda 
taiking 
steam ten 
1600 F 

Reheat Originally the rehez 
C vas adopted at inionenionen 
750 F to reduce moisture in 
age turbine blades and per- 
of higher pressures. It 
d out satisfactorily, on the 
The recent revival of inter- 
eheat, for stations going into 
n 1949, is influenced by in- 
fuel costs, higher load fac- 
more simple one-boiler- 
rbine design now widely used 

and several other factors 

Metals:—Use of alloy con- 
taining such stabilizing materials as 
molybdenum, chromium, tolombium 


steels 


Tomorrow's Progress 


Fig. 2. View of 3500-kw GE stationary gas turbine generator set at Arthur S. Huey Station 


of Oklahoma Gas & Electric Co. 


in operation since July 


1949. Unit designed for turbine 


niet temperature of 1450 F, develops full load at 1290 F, exhausts at 780 F to recuperator 
that heats feedwater in steam turbine cycle, thus raising total capacity of station by 7000 kw. 
(See PG December 1949 issue) 
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Fig. 3. Average net 
heat rates for con- 
densing steam power 
stations at various 
pressures, compared 
with mercury steam 
cycles and “top 
ping’ steam turbine 
ae (C. C. Whel- 
chel in "The Electric 
Power Industry’) 


ried out and to lead to 
economies in construction and thus 
lower generating costs 

Hydrogen cooling of generators is 
well established, since its first appli- 
cation in 1937. In general, hydrogen 
pressures of % lb are used; by in- 
creasing the hydrogen pressure to 

lb, 15 lb or even 30 lb, capacity 
of the generator may be increased 

Increased reliability of modern 
turbine generators is shown by the 
fact that forced outages have de- 
creased and the once-a-year sched- 
uled shut-downs for inspections 
have increased in many cases to 
once in two years or more 

Boilers: For all industrial ot 
utility application, boilers have been 
developed to give reliable, contin- 
The present utility 
-properly called steam gen- 
erating units when their firing 
equipment fans, economizers on 
and other auxiliaries are in- 
cluded—are beginning to assume a 
large, high water cooled 
furnace, moderate heat release rang- 
ing from about 20,000 Btu to 16,000 
Btu per cu ft of furnace volume 
radiant and convection superheaters 
and various methods of steam tem- 
perature control, steam cleaning de- 
vices, economizers, air heaters 

Single steam generating units of 
over 1,000,000 per hr of steam out 
put are now available for the largest 
Centralized automatic 
manual control for such units is im 
perative; the upper parts of the unit 
may be 100 ft above the operating 
floor. From these large units, capac- 
designs range all 


promises 


uous 
boilers 


service 


heaters 
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units and 
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turbine generators installed during the year at Station P 
ntrol panels are shown See PG June, 1949) 
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the present generation of power engineers got their First perating 
ss engines like this one. It is “Old 1561". a Cooper Corliss in continuous 
Cash Register Co. since it was installed in 190 removed to save space 
ago and now resting in a special engineering Ha # Fame at Dayton, O 


ex 


Internal Cleaning 





t the ndardization in boiler de- 
sign found in turbines, still various 
manufacturers are developing stand- 
irdized types that will fit many dif- 
ferent situations, in capacities trom 
15,000 to about 300,000 Ib per hr 
! facturers also have com- 
rhe f-contained or “package” 
inits for industrial use up to about 
50,000 Ib per hr that can be shipped 

t mpletely assembled units 
plants, whers 


overn the 
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AVERAGE CONSUMPTION OF COAL PER KWHR OUTPUT BY YEARS 


greater tha 
am by power! 


however ha ynly g. 6. Curve showing how coal per kwhr has been reduced in the private utility industry 


e than 40 per cent in 25 yr. About 1900 the coa nsumption was probably eround 

Ty : b per kwhr. Average consumption has hovered near 1.3 lb per kwhr for about 9 yr 
I t tne since 1940 and for 1949 is given as 1.2 per kwhr. From “The Electric Power Industry’) 
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irge number ne larger, auxiliaries farther and n Sj ‘ To reduce leakage, tubs 


l 
1uch capacity 
, 
li 
rther apart, operating labor more ! ed to sheets at both end 
tly, centralized control of opera- hells may have expansion }j 
becomes more important in iy be bowed 
all sizes. For a long time A modern development is t 
omatic controls and instruments cal ndenser circulating 
ve been developing so they can be ny juiring small floor 
with reliability for this pur ul low net positive suction 
also to promote safety and Ther a trend to these; also a‘ 
Is attemper- r ynnomy on load deviations. There is F i > vertical condensate 
ustable burners much development in pneumatic and f ater drain and othe: 
nece electric transmitters for control and d step in eliminating steam 


emetering a ia in high-pressure high- 
Outdoor Units:—Because in ature stations is the use o 


f 
onstruction costs, unhoused ‘tary valve positive displacement 


7 -housed units are often em- vacuum pumps in place of steam-jet 
expansio re ployed to reduce building cost. A ail ectors for removal of a and 
yment shows steady w per cent thus saved may be a non-condensables from condense 
couplings on quite appreciable investment Coal-handling:—Use of tractor 
and mag- Condensers:—Many condensers are bu!|dozet carry-alls and he 
now of welded construction; the mobile equipment developed b 
neck is rigidly fastened to the tur- earth movers, for storing, com} 
iits be- bine and the condenser is supported jing and reclaiming coal, is ir 


ing. Ash removal from furna 
hydraulic sluice and vacuum 
is well established 
Combustion Equipment 
ized al is the fuel for mo 
statior permitting w ide 
coal selection. A few statior 
cent! i ) ) I and feeder > ter 
pulverizing ! coal at a central 
point and distributing it. Most, } 
eve 1e init ystem, ¢ 
boile ig its own pulver 
Mill ‘ f the coal itl 
comn pl i 
Several recent plan 
put i pe ition burning p 
anthracite 
Stokers:—The past few yea 
seen the tationary power! boil 
industry fired by pulverized 
oil or ga or combinations 
J 
mittee at the Alco plant Laboratory, Dunkirk, N. Y. This turbine, a Houdry un jicaned below h size, many indust 
by the Bureau of Mines, operated continuously on its first test for 40 hr, burning px 'verized boilers are now fired by the spreade 
al wtihout difficulty. Extensive tests with pulverized coal on this unit will yield cata for stoker. usually with continuou ash 
use in gas turbines now under construction by Allis-Chalmers and Elliott for LOIS coal 
burning gas turbine locomotives, details of which will be given in a future issue. Much 
work has already been done on coal-feeding equipment, coal pumps, combustors, regen 
erators and accessories 


Fig. 7. View of coal-burning gas turbine now under test by Locomotive Developrient © om sizes above 150,000 lb per hr 


discharge traveling grate. This firing 
has a thin fire bed, many of the fine 
ignite or burn in suspension and the 
stoker responds rapidly to load 
change Overfire air is used to 





heat rates of about 9200 Btu per 
kw-hr., they are relatively large 
stations, with 100,000 or 150,000-kw 

units 
One new mercury plant, with a 
total of 40,000 kw combined mercury 
and steam capacity, is also designed 
for this same rate of 9200 Btu. Fur- 
thermore the mercury plant operates 
at low mercury pressure and its 
steam section at only 600 psi, 900 F 
hence the equipment cost is kept 

down 
at the front and Gas Turbines:—The gas turbine for 
uund the cyclone stationary power arrived in 1949 
ntroduced tangen- and promises to be one of the power 
red and tertiary air engineer's most valuable tools for 

gases lengthwise to the future 

re they pass to the 1—In the spring of 1949, the 4500- 
ce and boiler. The hp GE. gas turbine locomotive, 
oats the inside of the burning Bunker C fuel, was demon- 
slag, which strated and has been in commercial 
matter and freight service on the Union Pacific 
ay the molten ash Railroad since July 
ut the tap hole. Tangential 


ias been used for vears. but 








2—The 3500-kw gas turbine gen- 


erator, Fig 2, was put in service in 





just this way 
. July. It burns natural gas and its 


exhaust heats feedwater in a steam 
turbine cycle, thus permitting the 
steam turbines to generate an ad- 
ent is gasified, and the ditional 3500 kw of power. (See 
discharged through the PG, December 1949 issue.) 
the flue gas 3—A 2000-hp gas turbine went to 

Be work driving a centrifugal com- 
pressor on a natural gas pipe line 


boilers fired by cyclones 





at efficiencies averaging 90 
cent. About 85 per cent of the 
retained in the molten slag 


Mercury-Vapor Power Plants: 
we the war only three installations 
mercury-vapor power plant 4—A 5000-kw stationary gas tur- 


1 existence: but in these. most bine. designed for burning Bunker 
‘arly operating problems had C fuel. is now on test and will be 


lved War stopped further installed next March by a Maine 


iopment yu his year two new utility solely to drive a generator 


plants have for augmenting the companys gen- 
new unit at erating capacity. Also on test is a 
or ’ ~1 
The relative heat 3500-kw unit, similar to the Okla- 
Cryelone Furnace I test rates of mercury plants are shown homa unit, for another Maine utility 
t in coal burni: in Fig 3 Several other gas turbines for sta- 
eat h r tl re ¢ Although recent high-pressure tionary service are on order. 
ng esigned nd: high-temperature reheat stations 5—Actual operation, even though 
have been designed for net station only for a relatively short period, of 


9. Three steam-turbine generators installed and operating entirely outdoors at 
ughlin Generating Station of Central Louisiana Electric Co., Inc. These are GE units 
ne of 10.000-kw and two of 7500-bw capacity. Outdoor boilers at left 





Fig. 10 
engine field—the new Nordberg 


tion Diesel : 
onary Viesel engine 


1800-hp 


the aluminum industry 


<perimental stationary coal- 
ng gas turbine, from which 
be used to develop a coal- 
ng gas turbine locomotive, the 
ne for which is already built 
ny more gas turbine and free- 
n engine and marine gas turbine 
under way. The 
Na s gas turbine at Annapolis has 
me ted for long periods at 1500 F 
All the 
power nheid 
today, looking forward t 
wer in 25 years. All that 
ngineers have done to date 
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aeve pments 


are 


Plants: 
é s where the 


Atomic Power 


nto the atomic power plant 
others that may come. The 
of power development has 
scratched. Many who 
» developments too 

t imagine now 
The most important re- 
in the field is the 
| engine, which operates on 
eith Diesel oil or gas, depending 
gas supply, changing from 


the other automatically 
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Gains in economy resulting from 
mprovement varies with load on 
C. Whelche!l in “The Electric 


Power Industry’) 


Fig. 12 
reheat 


turbine 


One of most important recent developments in the Diesel Fig. 11. 
radial 
now being built in large numbers for use in 


heavy-duty sta- 


Five of nine hydroelectric 
108,000 kw capacity, in the West Power House, Grand Coulee Dam. 


Three similar units now in operation in East Power House. 


generating units, each of 


Present 


total installed capacity |,.296,000 kw 


This greatly extends the possibilities plied for during the first 25 years of 


of the internal combustion engine 
since gas can be burned when most 
advantageous, saving oil for supple- 
mentary use if the gas supply fails 

Hydroelectric :—Although the bulk 
of recent hydro development has 
been on a river basis, by the Federal 
Government, and probably will con- 
tinue that way in the main, still the 
Federal Power Commission has now 
before it applications for 4,500,000 
kw of hydro power from private 
utilities and industries, not in any 
way public organizations. This is 
almost as much as the 5,000,000 kw 
of capacity for private sources ap- 


the Commission’s existence. 

Great public projects like Bonne- 
ville, Hoover, Hungry Horse, Grand 
Coulee, Fig 11, have filled the public 
eye for 15 years. An unusual de- 
velopment is the Grand Coulee 
pumping station for irrigation pump- 
ing. Here the pumps will deliver 
1600 cfs, each pump will be driven 
by a 65,000-hp electric motor and 
the motors will be driven by con- 
necting a pair of motors electrically 
to one of Grand Coulee’s 130,000-hp 
hydroelectric generators and start- 
ing up the entire assembly by open- 
ing the hydraulic turbine gates. 


Fig. 13. General view of new GE 15,000-kw mercury turbine, South Meadow Station, Hart- 


ford Electric Light Co. 
June 15 


Unit has produced 42,138,000 kwhr net from Jan. 2, 
1949, plus 49,411,000 kwhr equivalent from steam generated in two condenser 


1949 to 


boilers in background 
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ELECTRICAL 
ENGINEERING— 


Only the most presumptious kind of thinking would 
dare to predict what the next fifty years will bring 
in the development of Electrical Engineering but 
certain developments today enable us to see dimly 
a few of the things the years to come may bring. 
While there will be great advances in the genera- 
tion, transmission and usilization of electrical power 
in industry the greatest achievements probably will 
lie in the field in which the electrical scientist will 
have to work with the biochemist and neurologist 


a AGN tenn Pete 


By ANDREW W. KRAMER, 
Editor, Power Generation 
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Where Does It Go From Here? 


i great deal lower It can be 
shown that similar electro-chemical 
reactions are employed in transmit- 
ting impulses in the nervous system 
and the brain cells of man. While it 
has long been known that nervous 
impulses are communicated to and 
in the brain electrically, this elec- 
trical action is very different from 
what goes on in a metallic conductor. 

In fluid mediums, there is no 
physical explanation of flow or 
movement of electrons. From long 
and continued research it has been 
found that the nerves are composed 
of series of chemical cells normally 
charged electrically. When an im- 
pulse is transmitted the cells dis- 
charge separately and progressively 
Thus the discharge of each cell ini- 
tiates the action in an adjacent cell. 
Conduction in the cells depends on 
the f certain enzimes 
cholin-esterase. Removal of this 
cholin-esterase blocks conduction 
The action is extremely complex and 
not easy to understand, but it is ex- 
fundamental and if, during 

next half of the century we can 
gain a better understanding of this 
action it may have greater effect 
upon the human race than has the 
development of electronics in the 
first half of the century 


presence ol 


, 
tremely 


The Brain and the Electronic Computer 


An indication of what we may ex- 
from further research in this 

may be had from a com- 

son between the central nervous 

n of the human animal and one 

of the most advanced products of the 
cience of electronics, the electronic 
computer. The more the neurologists 
learn about the human brain, the 
more it looks like an electrical cal- 
culating machine. The brain is made 
up of neurons (nerve cells) which 
are nothing more nor less than small 
electrical relays, each containing its 
own electrical power supply. The 
cells burn sugar to CO, and water, 
and the energy thus released is used 
to keep the outer surfaces of the 
cells electrically charged with re- 
spect to their interiors. The charge 
amounts to about 0.07 v. These nerve 


cells are connected by slender, wire- 


an 


like fibers (neurofibrils). Like the 
cells, these fibers are electrically 
charged. Normally, a nerve cell is 
like an electrical relay waiting for 
a signal to actuate it. When the sig- 
nal—a pulse of energy from another 
neuron—arrives, the cell fires. An 
electrical disturbance starts at its 
center and travels outward along all 
its fibers. When the pulse reaches 
the end of the fiber and touches the 
fiber of another cell, it may, or may 
not, fire that cell, too. This selective 
action is the basis of the brain’s 
operation 

The neurons are only one-thou- 
sandth as fast as vacuum-tube re- 
lays, but they require much less 
space and much less power. If an 
electrical computing machine had 
only 10 million vacuum tubes (the 
brain has 10 billion neurons), it 
would take the power of Niagara 
Falls to operate it and the waters of 
the Niagara River to cool it. The 
brain is cooled by a comparatively 
small river of blood. When awake, 
and in full operation, it raises the 
temperature of a pint of circulating 
blood one-half a degree per minute 


The Intelligence of a Fiatworm 

One of the electronic wonders of 
this age is the electrical calculating 
machine. They have been getting 
bigger and bigger, better, more com- 
plicated, and more difficult to oper- 
ate. But they have a long way to 
go before they rival the brain. A big 
computer with 10,000 vacuum tubes 


Fig. |. New light sources 
will be developed. Here 
are shown relative en- 
ergy distribution curves 
demonstrating the great 
effectiveness of a new 
fluorescent sun light. 
This lamp which pos- 
sesses all the desirable 
features of the regular 
fluorescent lamp but is 
considerably more ery- 
themally effective per 
watt of lamp input than 
any other sun lamp ever 


devised 
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may be a formidable and highly use- 
ful machine, but, according to Dr. 
Warren McCulloch, it has no more 
intelligence than a primitive flat- 
worm with about that number of 
cells. 

It is because we know so little 
about these things that we can hope 
to learn so much in this field. So 
far, its surface has scarcely been 
scratched. It is in this field that the 
electrical scientist will have to work 
with the neurologist and it is here 
that he will find an entirely different 
set of rules. Basically, the action in 
nervous systems is electronic but it 
is beset by strange chemical phe- 
nomena which greatly complicates 
our understanding of it. Our most 
complex power systems or telephone 
systems are simple and easy to 
understand compared to electrical 
action in living organisms. 


Probable Trend in Power Development 

Our electrical power systems have 
already reached a high degree of 
perfection and though we can expect 
steady improvement during the next 
half century, it is improbable that 
the present order of things will 
change much. The modern electric 
generator is a very highly devel- 
oped, efficient machine. Undoubted- 
ly, refinement will be made in at- 
taining greater compactness through 
more effective cooling methods and 
the use of improved magnetic mate- 
rials but, fundamentally, the nature 
of the machine will not change 
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Fig. 2. A 1250-hp 
2300-v silicone-insu- 
lated tube-type 
motor driving an in- 
duced draft fan in a 
power station. Sili- 
cone is an example 
of « new material 
that may greatly 
change the design of 
electrical machinery 
for use in high tem 
peratures 


, The contributions 
chemical research to the insula- 
tions of the future will predominate 
Many promising synthetic in- 
ulations already available, as 
yet untried in windings, offer pros- 
pect for considerable improvement 
Insulations eventually will be almost 
wholly man-made or synthetic. Mica, 
f not obsoleted by something better, 
made in the cru- 
cible in a few hours rather than by 
nature during many millenniums in 
the earth’s crust. It may no longer be 
necessary to depend on mica flakes 
as dielectric barriers of high thermal 
endurance. Higher intrinsic dielec- 
tric insulation strength will permit 
the building of machines for higher 
ltages and will allow 

m for copper and have the 
f further reducing the 
the in- 


oda 


new 


are 


will probably be 


operating 
more roc 
advantage 


thermal idients through 
liatior 

But the greatest gain in generator 

n will result from the 

superior methods 

ther the present 

Almost certainly 

used at consider- 

but liquid 

may be devel- 

nvestigators have 

ubmitted designs using liq- 

1 evaporation cooling 


sures 


lependent 


New Principles of Electric Generation 
all re- 

of 
that 
Since 


ted are 


onstruction 


he 3 


f machines 
i¢ hinge s 

electrical 

dreamed of 

of convert- 

into electrical 

as 1823 Seebeck 

rmoelectric effect, 

s have tried 

use in a prac- 

generator but 

f these attempts have 
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carbide-carbon ther- 

mocouple used in the steel industry 

for high temperature measurement 

offers new possibilities in that direc- 


in- 
ive 
methods 


RY 


vered silicon 


tion. Basically, the thermocouple is 
energy conversion device sub- 
ject to ordinary thermodynamic 
laws, and it may be possible some 
day, to convert the heat of combus- 
tion of fuel directly into electrical 
energy. If this proves possible with 
even a reasonable degree of effi- 
ciency, in time all present day elec- 
trodynamic machines will dis- 
carded 

In field of 
sion, in the 
the maximum commercial operating 
voltage can be expected to increase 
from the present level of 287,000 v, 
to 400,000 or even 500,000 v. The 
work being done at the present 
time by the American Gas and Elec- 
tric Service Corp. is in that direction. 
There are those who believe that the 
future use of 500,000 v is doubtful 
but there are no good engineering 
reasons why such voltages should 
not be developed. At the present 
time there may be no commercial 
need for 500,000 v but with the fu- 
ture use of nuclear power plants in 
remote regions such voltages may be 
necessary. There, certainly will be 
no difficulty in building transformers 
for such voltages and switchgear, 
also, can be developed. In capacity, 
a top level of 145,000 kva in a single 
transformer has been reached this 
past year. Two hundred thousand 
kva can be provided when needed, 
even now, but there is no reason to 
believe that this represents a top 
limit. 
Interrupting 10 Million Kva in 3 Cycles 


In the construction of switchgear 
we have gone so far beyond anything 
we could envisage 25 years ago that 
there appears to be no practical 
limit as far as inte rrupting capacity 
is concerned. Last year (1949) saw 
the completion and delivery to the 
Grand Coulee Dam switchyard of 
the first 10,000,000-kva, 230,000 v, 
completely coordinated package 
switching units ever built. The units 
combine the highest rated commer- 
cial 10,000,000 kva power reuit 
breakers ever built. These units have 
a continuous rating of 10,000 kva, 
and a 3-cycle interrupting ti: 

These achievements in gr 
ty, and higher volta 
transformers and switchgear ar 
along conventional lines 
thinking of future development one 
should be careful not to rule 
the development of entirely ne 
materials and methods. Every ele 
trical designer includes among his 
dream materials, a conductor of 
lower resistivity than copper. At 
present there seems little prospect 
of this in any known alloy or metal, 
the search having gone on since the 
industry's beginning. In this field, 
however, the effects of extremely 
low temperature provide a ost 
fascinating realm of speculation. At 
the temperature of liquid hydrogen 

a few degrees above absolute zero, 
all resistance disappears and a cur- 
rent started in a closed ring wil 


an 


I e 


electric transmis- 


near future 


the 


reasonably 


capac 


] 





continue to circulate indefinitely. 
This phenomenon should not be 
‘ruled out in thinking about future 
developments either in transmission 
or electrical apparatus in general. 
Fifty years ago, the idea of an oil 
or gas-filled cable might have 
seemed far fetched, yet today, such 
cables are in use. Entirely new tech- 
niques may come into use. If the 
designer of tomorrow should be 
favored with all three dream mate- 
rials—core, conductor and insulator 
or a reasonable facsimile of them, 
the transformer of tomorrow for ex- 
ample, might be enormously reduced 
in dimensions, with core and wind- 
ings cast into a solid mass of insula- 
tion. The steel exterior would be- 
come unnecessary. The whole solid 
unit could, if desired, be buried in 
the ground, with power entering and 
leaving by underground cable. 

The recently developed butyl- 
moulded current transformer is a 
forerunner of this type of construc- 
tion. In this construction, the core 
and winding components of the 
transformer are assembled, baked 
out completely, and properly posi- 
tioned in a hot cast-iron mold. 
Butyl is then injected into the mold 
under controlled pressure and tem- 
perature. When the mold is com- 
pletely filled, a mechanical shut-off 
is closed to retain the pressure and 
the mold is placed between two hot 
steel plates for curing. Since the 
nameplate information and polarity 
markings are molded directly into 
the surface of the butyl, the only 
subsequent operations are to remove 
the flask, color the nameplate and 
polarity markings and attach the 
secondary terminal hardware. 

Or perhaps, instead of the solid 
dielectric, some new synthetic fluid 

liquid or gas—will be produced 
that is a better insulating medium 
than oil. Such a medium will be 
under several atmospheres pressure, 
thereby obtaining the advantage of 
greatly increased insulation strength. 
Thus we might sometimes see the 
high-pressure tranformer, perhaps 
buried underground, with cable sys- 
tems entering the transformers and 
distributing energy very much like 
oil and gas pipe lines. 


Maybe A Vacuum 


Some engineers suggest that the 
trend in electrical insulation for 
high-voltage apparatus may lead in 
the opposite direction—to no liquids 
or gases and no high pressure. In- 
stead a high vacuum. In a vacuum, 
there being nothing to ionize and 
breakdown, the problem of 
high-voltage insulation is greatly 
simplified. This enlarges the prob- 
lem of disposing of the heat but with 
the assumed low-loss core and con- 
ducting material the heat to move is 
greatly reduced so that the scheme 
might not be impractical 

One can hardly imagine that the 
day will come when the transmis- 
sion of electrical energy between 
generation and utilization will not 


cause 
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require transformers. Let us assume, 
for example that for some reason 
that we do not now comprehend, it 
becomes desirable and economically 
practical to use high-voltage d-c 
transmission. Transformers will still 
be required between the generator 
and the rectifiers at the sending end 
of the line and again between the 
rectifier and the sub-transmission 
and distribution stations at the re- 
ceiving end of the line. 


Space Transmission of Power? 


No matter how much we might 
like to let our imaginations roam 
there seems little possibility that we 
will ever be able to do away with 
our power transmission lines, that 
is, transmit large amounts of power 
through space. True, we send power 
through space now in our radio com- 
munication systems, but the amounts 
involved are small and the disper- 
sion, even with “beam” systems, is 
great. Despite all this it is still not 
wise to be too positive in making 


scovery that may lead to vast 
provement in the design of equipmen 


such negative predictions. Twenty- 
five years ago, the idea of emitting 
high frequency’ electromagnetic 
pulses having energy levels of thou- 
sands of kilowatts would have 
seemed fantastic, yet with the cavity 
magnetron and suitable radiators 
this is exactly what we do in radar 
today. The day may come when we 
send high trequency energy over 
long distances through evacuated 
wave guides. No one can foresee 
what the next 50 years may bring 
in the way of new and undreamed 
of developments in high frequency 


techniques. Today, The Southern 
California Edison Co. is using micro- 
wave equipment operating on a fre- 
quency of 960 mc, for telephony as 
well as for supervisory control and 
telemetering. This is the first use of 
such equipment by a power com- 
pany. 


Electronics—It's Big 


Microwave technique is a part of 
the great field of electronics and 
this is a division of electrical eng:- 
neering so vast, so complex, and so 
fraught with possibilities that it is 
almost presumptious to even specu- 
late on future developments. Today, 
we have not only radio, but tele- 
vision—color television, in fact—and 
radar; who can say what tomorrow 
will bring in this field. The electron 
microscope, less than two decades 
old is unrolling the veil of mystery 
from the infinitely small. Two years 
ago, we transmitted radar impulses 
to the face of the moon. Our elec- 
tronic computing machines operate 
so fast that the trajectory of a shell 
is calculated before the shell can 
traverse that trajectory. The cyclo- 
tron produces particles with ener- 
gies of almost 400 million electron 
volts. We take x-ray photographs 
in a millionth of a second and at 
the Naval Research Laboratory in 
Washington a camera was developed 
with a shutter so fast that it chops 
off a beam of light 3 ft. long. And 
the Geiger counter is so sensitive 
that we can detect with it the impact 
of a single atom. 

Then there is a strange new de- 
vice—the semi-conductor which two 
years ago developed into the tran- 
sistor. This simple gadget, which is 
so small that you put several of 
them in a thimble, will detect and 
amplify just like the triode vacuum 
tube. Still in its embryonic stage it 
gives promise of great developments 
In electrical computing machines, 
the transistor may make possible the 
concentration of hundreds of thou- 
sands—even millions of elements 
giving us the approach to the cen- 
tral nervous system of living things 
mentioned earlier in this article. In 
such machines, the transistor would 
greatly reduce the problems of heat 
dissipation since these little devices 
require no heater current. 

Another marvelous development 
in electronics is RCA’s Selectron 
tube, a tube developed specially for 
use in electrical computers. The 
selectron, in a single tube will be 
able to do what the famous Eniac 
at the University of Pennsylvania 
needs 18,000 tubes to accomplish. 
These computors will multiply ten 
digit numbers in a millionth of a 
second 


New Tubes 


The introduction, last year, of a 
new radio receiving tube in which 
an electron beam is focused upon a 


grid through a narrow slot in a 
positive accelerator marked a radi- 
cal departure from conventional 
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phenomena, and to bring within 
reach the solution of mathematical 
problems of baffling complexity by 
modern electric computing machines. 

The possibilities are endless. The 
most fertile imagination on earth can 
paint no picture of what electrical 
science and engineering will bring 
us in the next 50 years, but in the 
achievement of television and radar, 
in the range and marvelous servo 
mechanisms we have developed, in 
computer, 
that the wonders 
but stepping 
electrical age 


the idea of the automatic 


dimly 


today 
to a greater 


we can see 
we have are 
stones 


amed of today. 
Feedback and Cybernetics 
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radio engineer but before that 


by the 
had used 
feedback in many types of electrical 
The milestone, in mathe- 
matical development of the feed- 
back theory and its application to 

trical communication art, is 


al contribution described 


the electrical engineer 


egulat 


by H. Nyquist in 1932 and by H. S 
Black in 1934. In the subsequent 
decade feedback appeared to be only 
a technical detail of particular 
interest to specialists in the com- 
munication field but the fuller sig- 
nificance of feedback was realized 
during the last war when the 
combination of already available 
apparatus and daring 
stimulated the rapid 
exponential growth of servo mech- 
calculators, and control de- 
When complex circuitry is 
equipped with reverberating mem- 
ory circuits, information storage 
circuits (selectron) calculating cir- 
cuits, and circuits which teleolog- 
ically feel back a signal over a 
goal, these manifold electronic 
assemblies begin to exhibit frustra- 
tion, inhibitions, and learning ability. 


electronic 
imag neering 


nisms 


vices. 


All these matters—servo mechan- 
isms, automatic computers, the ac- 
tion of the nervous system in living 
things, etc—form a great new field 
of investigation, the field of Cyber- 
netics. Cybernetics is a word in- 
vented to provide a name for activ- 
ities combining under one heading 
the study of what in human con- 
text is sometimes loosely described 
as thinking and in engineering is 
known as control and communica- 
tion. In other words, cybernetics 
attempts to find the common ele- 
ments in the functioning of auto- 
matic machines and of the human 
1ervous system, and to develop a 
theory which will cover the entire 
field of control and communication 
in machines and in living organisms. 

As previously indicated, develop- 
ments in heavy electrical engineer- 
ing, in the field of power generation, 
transmission and its utilization in 
industry and domestic fields, will 
continue along lines already laid 
down. There will be great refine- 
ment, new marvelous materials will 
be developed, there will be greater 
compactness, efficiency and reliabil- 
ity in the design of all classes of 
apparatus. We may change from 
a-c to d-c for long distance power 
transmission, we will develop greatly 
mproved lighting systems, new 
sources of light will appear, televi- 
sion will come into its proper sphere 
of usefulness both as a means of 
entertainment and as an aid in in- 
dustry Communications systems 
will grow even beyond their present 
high state of development, in all 
branches of the art, wire, space 
radio, coaxial and waveguide, but 
the present wire and cable connected 
telephone system will not change 
fundamentally. Nuclear power de- 
velopment may make necessary 
much larger concentrations of power 
than we have today and this will 
necessitate larger generators, trans- 
formers and switchgear but unless 
the electrodynamic principle of gen- 
eration is superseded by something 
like the thermoelectric generator, 
this class of apparatus will develop 


along present lines 
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A LABORER’S CRITICISM 
OF ENGINEERING EDUCATION 


Ir seems TO ME that in “A La- 
borer’s Criticism of Engineering 
Education” Mr. Bourbonnais is not 
writing from a common laborer’s 
viewpoint. For in common labor all 
work is interchangeable. Each man 
toils to the best of his strength, en- 
durance, knowledge and skill, with- 
out any natural or artificial division 
of the task. The only limitations im- 
posed to any exchange of places 
among the workmen is the inability 
to withstand heat, cold, mud, rain 
dizzy heights or unrelenting toil. In 
this so-called lowest field of human 
endeavor men get paid for what they 
de, not for what someone else does 
or for what they may, or may not 
know. Perhaps the greatest fault in 
our educational system is the failure 
to teach this fundamental fact, that 
so-called common labor is the trunk 
and bole of our civilization, and that 
limbs, branches, twigs 
buds, flowers and fruit 

understand his criticism 
what Mr. Bourbonnais advocates is 
a further, or perhaps more rapid 
division of work, this division begin- 
ning with the trades. Each trade, 
formerly represented by the guilds 
and now by the unions, claims a 
definite field of craftsmanship, and 
bars, or attempts to bar, other unions 
from jurisdiction within that field 
Often, as in the industrial or “ver- 
tical” union, a single union may be 
recognized as authoritative in a 
whole industry There are coal 
miners, for example, who do not 
handle, perhaps have never handled 
a single pound of coal. They are the 
men who do carpentry, electrical 
work, etc., in and about the mines 

While an engineer 
trained to correlate and adapt phys- 
ical and chemical laws to further 
the end products of a plant, industry 
wr sub-division thereof, division and 
subdivision of work has occurred 
until we now have engineers trained 
in all of the branch services, com- 

engineers, electrical engi- 
refrigeration engineers, etc 

division is occurring, and 
doubtless will continue to occur 
The complaint Mr. Bourbonnais 
registers is that division is not taking 
place rapidly enough. Certainly it is 
not taking place as rapidly as tech- 
nological advances in the engineer- 
ng profession as a whole. But this 
is due to the time lag between these 
technical developments and the edu- 
ation of understand 
them 

In_ this 
seco n d-hand 
though it is the 


all else iS 
leaves 


As I 


was originally 


bustion 
neers 


Further 


engineers to 


light all education is 
experience even 
sum total of all 


generally known experience. Mr 
Bourbonnais to the contrary, it is 
neither necessary nor desirable to 
separate too widely the practical 
from the theoretical, the draftsman 
from the I-beam he draws, or the 
structural engineer from the corro- 
sive effects of the weather on his 
work 

Your very truly, Uncommon La- 
borer 
Decatur Georce HoLMAN 


AN ENGINEER LOOKS AT LABOR 

Tue articte By Mr. Bourbonnais 
on page 76 in the November issue is 
certainly one compelling serious 
thought and consideration. Mr. Bour- 
bonnais does not touch one element 
my personal feelings have always 
felt our educational system has not 
stressed. It is simply: the little ref- 
erence to ways, means and methods 
of EARNING A LIVING, or what 
may be more to the point, the ap- 
proach to self-support. Many will 
instinctively welcome an elysium of 
lotus like the youth who 
wants to buy or own a motor car 
but have someone else endow it. 

Without too much of a reminiscent 
tone my own approach was essential- 
ly through the “back door.” Never 
having in my youth any lavish con- 
trol of funds, I began shoveling snow 
at an early age and our coal supply 
was carted to a distant cellar by my 
brother and myself. Due to family 
financial reverses, I entered the bus- 
iness field as an office boy before 
the age of 15 and after some 5 years, 
including various activities, trolley 
company storekeeper, apprentice 
wireman, station operation, the urge 
for more basic education terminated 
in 2% years at high school and 4 
years of technical training. Perhaps 
working as a laborer would not be 
the correct term but at least manual 
methods are not strange and activity 
during summer periods in shop 
work, terminating after graduation 
in a test course, makes certain pro- 
ductive methods not at all strange, 
through exposure at least 

For my experience the first two 
years of college work for all courses 
were essentially the same. This ap- 
proach seems basically correct since 
during this formative and develop- 
ing period the student can usually 
make up his mind whether he has 
charted the course which seemed to 
suit his inclinations 

The decision about what course to 
take or what path to follow can 
never be definitely answered in a 
yes or no way and will always re- 
main one of the insoluble mysteries 
of our economic setup. Mark Twain 
once wrote an amusing article about 
famous men comparing their 


Illinois 


eaters 


many 


youthful aims and desires and their 
ultimate conclusion; one even wanted 
“to be a fireman and could only be 
editor of the Atlantic Monthly.” 

A great deal Mr. Bourbonnais says 
is absolutely without refutation 
Many of us would “be much hap- 
pier” with an electrical operation of 
a manual nature than with theoreti- 
cal work and personally I feel re- 
laxation in greasing a motor car by 
hand. But having been an A. F. of 
L. apprentice when craftsmanship 
was considered an attribute, it is most 
distressing to find a per hour 
metal worker unable to make a flux 
solution because he lacked the ele- 
mentary knowledge of adding a 
quantity of water to 
“chain reaction.” 

The absence of a worker with real 
mechanical instincts in city motor 
car repair shops is most noticeable 
Even during a Far Eastern experi- 
ence, it was noticeable how adept in 
the use of tools the country black- 
smiths and other mechanics were 
It is most disconcerting to have a 
service station mechanic (so-called) 
remark “we ain’t mechanics” when 
merely asking for a bolt. 

It is most noticeable to find how 
quickly an engineer, lacking prac- 
tical experience, changes his view- 
point with some relatively short 
field construction experience. It is 
certainly true that if most designers 
had to install the layouts they make, 
their viewpoints and future approach 
would be totally different. 

Since the U.S.A. labor situation 
has changed from the late Mr. Gon- 
per’s attitude of non-political affilia- 
tion to one of plain pressure politics 
we can expect anything but im- 
provement in craftsmanship and 
discouragement in efficient ways of 
working. With bricklaying at one- 
third the 8-hour work 5 


promote the 


rate, at o 
times the hourly pay rate, is it any 
wonder privately financed building 
is discouraged? In the electrical 
field does it make sense to have to 
have a $3 per hour man take a pipe 
coupling from a bin to give to a union 
applicant or have $3 per hour men 
unload a car of conduit, purely a 
laborer’s work? Just what a “regu- 
lar union man” needs to prove “the 
college man is a right guy” remains 
to date, of going along with a mass 
or a mob. According to the NLRB 
‘sauce for the goose is not to be 
sauce for the gander,” one side shall 
be ex-cathedra and do as it wishes 
to while the other is to be the un- 
derdog for every situation and “the 
employer is always wrong and is 
our enemy” a la Karl Marx. (Try 
it in Russia and see where you land.) 


(Continued on page 94) 








Fig. 2. Longitudinal section of twin, steep-sided receiving hop- 

pers and inclined adjustable feeders serving rotary car dumper 

Sides can be made steep and vibrators can be used to boost 

the coal along, in case there is any tendency for the coal to 
hang up at this point in the system 
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Fig. 3. Removable track hopper grid over 12 ft by 12 f# track hopper, part } 
of a Peck carrier coal and ash handling system at Barry & Stames Linoleum y d hut 
Ltd.. Canada. Installed 1931, this view 1937. A grid of this type serves not Fig. 4 arious types of retarding chutes 
. A—Baffies retarding flow along a chute too steep 
only to cull out oversize lumps and debris but also reduces risk of injury B—Spiral retarding chute: C—'Coal ladder,” a 
to men vertical retarding chute 


£ 








oppers for Coal-Handling Systems 


nuisance As an alternative to a depth of about 27 in. The same size Syntron or the Traylor, the latte: 
long chute, an overhead conveyor _ sliding plate gate has a depth of 6 in shown in Fig. 6. The power require- 
with spaced short discharge chutes With lumpy coal, a sliding plate has ment is remarkably low—about 2 hp 
extending out far enough from the the objection that lumps may lodge for a feed of 500 tph and propor- 
boiler house so the nuisance from between it and the gate body. Gates tionally less for smaller capacities 
dust is slight, is worth considering serving a larry are operated fre- The rate of feed may be adjusted 
Kinds of Bunker Gates to Use quently and the quick-acting under- while the feeder is operating and 
Bunker gates usually are the ur cut type is best. Gates serving stoke there are no moving parts requiring 
ut swing type with the cut-off or pulverizer chutes are operated lubrication. The movement of the 
across the flow. In the smaller sizes infrequently and the sliding type is plate is imperceptible except for a 
the single-leaf gate Fig. 5A, is suitable slight blurred appearance. Its limi- 
satisfactory but as_ the width of Feeders tation is with coal so wet that the 
opening becomes larger the double- Feeders of the reciprocating plate water squeezes out, causing a build- 
leaf gate, Fig. 5B, is preferred ) type have long been standard al- up-—-a condition unlikely in actual 
the swing of the leaf reduced by 50 though they have the disadvantage practice 
cent Since there must be ; that the feed s vhen the track The items we have discussed are 
definite height allowance to accon hopper is about half emptied. The not major items in the engineering 
modate the gates, the sliding pk apron feeder has the advantage that of a coal-handling layout, but they 
type 5C, sometimes i t may have indefinite length and are of interest because so frequently 
ferred because every inch saved may incline upward as steeply as 25 an installation otherwise well de- 
f ‘ deg or so, and the disadvantage that signed with quality machinery 
reductio 1 the heig rf t dribbles coal along the return run equipment, is hastily judged, or mis- 
the building structure. A 24-in > The trend is toward the electro- judged, because of one or two of 
24-in duplex underci has ; magnetic vibrating feeder like the these “minor” features 








_—> 
Fig. 5. Typical bunker gates 

A—Single-leaf pivoted gate; heavy to operate by hand, but may be 

counte ghted; best for openings not larger than !2 in. by /8 in A 

B—Double caf pivoted gate; suitable for larger openings than A, for Fig. 6. Jeffrey Traylor electric vibrating feeder operates on 

eaves ere geared together and swung by single lever or geared for either a-c or pulsating d-c. Feed readily adjusted by changing 

powe Operation c ding-piate gate has advantage of minimum { P | 
height to save building height slope slightly, or by changing intensity of magnetic impulses 














New European Refinery Power Plant 


Designed For Dependability 


New power plant for the Caltex oil refinery at Rotterdam, Holland, is an excellent 
example of high-grade post-war development in Europe . . . Built of 100 per cent 
American equipment, this plant operates at 550 psig, 750 F, and supplies steam, water 
service and compressed air for all refinery operations . . . Novel feature of the plant 
is the use of two 48-in. syphons to avoid breaching a dyke, supplying cooling water 


By C. J. RUZICKA’ and R. R. POPHAM** 
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plant waste heat boilers generate 
steam at 150 psig to provide the bulk 
of the steam requirements at this 
pressure, with any extra needs being 
satisfied by the 550/150 psig reduc- 
ing station. With the few exceptions 
indicated, all auxiliaries exhaust at 
20 psig to a refinery header. This 
steam is used in turn for process 
heat exchangers boiler feed pre- 
heating and general building and 
tankage heating 
The refinery cooling water supply 
furnished by two 18,000 gpm ver- 
tical hi-hft cooling water pumps 
driven by 680 hp steam turbines 
through right angle gear reducers 
These pumps are installed on the 
bank of the Maas River in a sepa- 
rate pump house. The turbine drives 
for the pumps are mixed pressure, 
bleeder condensing type. Steam at 
the throttle is 550 psig 725 F and 20 
psig steam can be eithe bled or in- 
ducted This is the refinery heat 
balance “flywheel” and it is calcu- 
lated that it will not be necessary 
to waste 20 psig steam at any time 
To avoid breach ng a dvke and to 
reduce the introduction of silt, the 
cooling water supply was taken by 
two 48 in. siphons from the river to 
the pump house forebay. Constant 
evacuation of the siphons will be 
ensured by automatically controlled 
vacuum pum 
Dependability and ontinuity of 
ervice are oO! pt nportance i 
ar | refinery | house where 
the demand for steam is uninter- 
ipted through tl ar, and a com- 
if the plant s to be 
sible As will be seer 
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re steam heac 
feed headers 
nterconnections 
any piece ol 
equipment, valy or section of pip- 
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fuel oil, refinery 
ombination of both 
control is set up so 
refinery waste gas 
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steam demand is sufficient. If the 
steam demand is insufficient to dis- 
pose of this gas, a pressure relief 
valve in the refinery relieves the 
excess gas to a flare. If the refinery 
gas is not available in sufficient 
quantity to satisfy the steam de- 
mand, fuel oil is automatically fed 
to the combination burners to pro- 
vide the required heat input. The 
correct amount of air for combustion 
depends upon the relative propor- 
tions of fuel oil and gas burned in 
the boiler, and the combustion con- 
trols are arranged to automatically 
compensate for changes in this 
ratio 

The forced and induced draft fan 
for each boiler is on a common shaft 
and is driven by a geared turbine 
Turbine speed is adjusted by com- 
bustion requirements to control the 
speed of the forced draft fan. Addi- 
tional automatic dampering of the 
induced draft fan balances the draft 
In order to minimize corrosion at the 
cold end of the tubular air pre- 
heater, warm air is recirculated from 
the discharge of the preheater to the 
suction of the forced draft fan. An 
additional 10 per cent forced draft 
fan capacity was found adequate to 
maintain the minimum desired meta! 
temperature at the entrance to the 
air heater 

The fuel oil system (see Fig. 5) 
arranged for utmost dependability 
There are two motor driven pumps, 
and one turbine driven pump. One 
motor driven pump supplies the re- 
finery furnaces, while the 
other pump serves the boiler house 
As shown in Fig. 5 the steam driven 
pump is a spare serving either of the 
motor driven units This pump starts 
automatically upon fuel oil pressure 
failure. The boiler house is served by 
three fuel headers, one being a 
supply header and return 
The third header is a spare 
and is valved so that it can operate 
as either a supply or return header 
A constant oil pressure is main- 
tained in the supply 
means of back pressure 

One fuel oil heater is 
used for the boiler plant, and one 
heater is used process fur- 
naces, although either heater can be 
for both when the 
other is taken out of service. Either 
150 psig or 20 psig steam can be 
ised for heating thus providing two 
heat for dependability 
Also if it is not possible to shut down 
a heater for a scheduled cleaning, 
the use of 150 psig steam will allow 
the for a longer 
pe riod 

The hot treatment 
plant includes two separate units 
which are practically identical. These 
units are piped for two stage opera- 
tion, and one shell is utilized as the 
first hot 
and the second shell is utilized as a 
hot phosphate treater Under 
mal conditions the plant is operated 
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as a two stage water conditioning 
unit with resulting small boiler 
sludge accumulations and blow- 
downs. If maintenance or repairs 
are required on either shell or the 
connecting piping, one unit can be 
shut down and the plant operated 
as a single stage hot lime-soda treat- 
ing plant, with the phosphate in- 
jected directly into the boiler drums 
Under these emergency conditions 
the plant still has effective water 
conditioning, but the boiler blow- 
down must be increased temporarily 
to remove the extra sludge. In othet 


Fig | 


|—4 
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Plan of the power plant 


respects the water treating plant 1s 
conventional with anthrafilt filters, 
sludge pumps, backwash pumps, and 
chemical feeding equipment. 

The returned condensate from the 
refinery may be contaminated with 
yarying amounts of oil from leaky 
heat exchangers or reciprocating 
pump exhausts, and oil removal fil- 
ters were installed to remove this 
oil. In operation, preformed floc is 
injected into the entering oily con- 
densate line, and the oil is absorbed 
by the floc. The oil bearing floc is 
then removed in passing through the 
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Cross section through the Rotterdam Caltex power plant 
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ompressors supply service air for 
the entire refinery. Each compressot 
is rated at 1063 scfm (cfm of air at 
standard conditions) and 110 psig 
ais« harge pressure, and is driven by 
a 200-hp synchronous motor with a 
separate 7'2-hp motor driven ex- 

One compressor will carry 


citer set 


the entire refinery load plus some 
reserve for future requirements. Five 
step capacity control allows flexibil- 
ity for varying loads 

Two single 
compressors supply 


horizontal ait 
instrument alr 
for the entire refinery including the 
boiler house. Each compressor is 
rated at 794 and 50 
charge pressure, and is driven by a 
125 hp synchronous motor with a 
separate 5 hp motor driven excite: 
set. One compressor will carry the 
entire refinery load plus scme future 
load, and bypass control allows flex- 
ibility for varying loads. Emergency 
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Flow diagram of the condensate 


with dual towers dries all instrument 
air supplied to the refinery and 
This unit is semi- 
and the silica gel in one 
the othe 
This air dryer 
750 


boiler house 
automat 
tower is reactivated while 
towel sin service 
reduces the dew point of 
from 70 F to -30 F 

The entire boiler house and aux- 
iliary pump bay is supported on re- 
inforeed concrete piles. The equip- 
ment and foundations 
are of reinforced concrete beam and 
slab construction. The pump bay area 
flat structural slab 
topped by a 14 in. sand fill and a 
1 in. finished floor slab which per- 
mits the installation of pipe trenches 
and conduit runs where necessary 
Large foundations are 
isolated from the building founda- 
and batter piles are used to 
minimize vibration. Foundations for 
small pumps, turbines and 
laneous equipment are placed di- 
rectly on, and anchored to the struc- 
tural 

A separate electrical sub-station 
has been installed in the yard which 
is supplied by dual 25,000-v-50 cycle 
from the municipal 
system. This voltage is reduced to 
3000 v and 380 v for distribution to 
the process plants as well as to the 
control centers centrally 
located in the boiler house. The 
3000-v load control center contains 
the starting equipment for the large 
compressor synchronous motor 
while the 380-v load control 
center supplies power for the smaller 
Near the load 
a 15-kw lighting turbo-generato1 
has been installed to provide emer- 
gency lighting to the entire refinery 
in case of failure of the purchased 
power. This generator auto- 
matically upon failure of the general 
power supply, or upon the failure of 
power supply to any individual proc- 
ess plant In case of such localized 
only the plant or plants af- 
thrown on to the emer- 
lighting supply by 
throwover switch 
lighting supply is 
permit an orderly shut- 
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down of the process units in case of 
electrical power failure. To permit 
the boiler house to continue to oper- 
ate, the control instrument boards 
as well as selected lighting circuits 
are supplied with emergency elec- 
trical power, and all essential pumps 
normally electrically driven have 
steam driven spares 

Arn annunciator system is instalked 
n the boiler house, and is arranged 
to notify the operator of any abnor- 
mal conditions such as low boiler 
feed pressure, low water levels in 
the water treating units, failure of 
instrument air and service air sup- 

plies, and sub-station faults 
As can be seen from the forego- 
ing, a refinery utility system repre- 
sents an interesting balance of plant 
economics against the requirements 
for maximum service and dependa- 
—~ | bility. Since a utility supply failure 
Lowi affects all processing units, dependa- 
0 SUPPLY TO REFINERY > a ; bility must be stressed in all phases 
shite of design, while at the same time 
2 } investment costs must be governed 
by the same economic factors that 
system apply to the refinery as a whole 
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he Thermoelectric Generator 


| Further investigation into the problems involved in designing a practical 
thermoelectric generator indicate great difficulties but none so great that 
! they do not offer methods of solution 
} ies far above the usual Rankine some. Maria Telkes of the Massa- 


le efficiencie btained in pres-  chusetts Institute of Technology di- 
ent-day, high-pressure, high-tem- rected attention to the work that 
perature steam-electric generating had been done at MIT of the sub- 

- THE AUGUST 1949 ISSUE we tations. All this was fully covered ject and Howard I. Podell of New 
presented an article by Curtiss D n the article in the August issue York commented on the article in 
Ba.sett outlining certain ideas which On the basis of his preliminary great detail; his comments are pre- 
rporated in the design tudies, Mr. Bassett continued his sented here. Among several sug- 
al thermoelectr genera nvestigations with a view of work- gestions Mr. Podell made was a very 
capable of delivering con ng out the detailed design of a_ interesting idea for building an al- 
quantities of electric powe! arge, practical, the rmoelectric gen- ternating-current thermoelectric 
m the combustion fuel erator, one capable of delivering generator. Startling as this sugges- 
posed thermoe ! ; say. 5000 kw tion may appear on first thought, it 
t in that it made Further investigation and detailed is not too impractical to warrant 
ff thermocouple inalysis soon disclosed obstacles that serious consideration. This alternat- 
m car had not been given too much thought ng current generator has inherent 
f ther the initial stage of the work in it certain features which would 
ised in though they re not unsuspected to some extent, mitigate the heat 
asure One of these was the problem of transfer problem 
n stee heat transmission through the the: In short, Mr. Bassett’s article has 
nocouple to the cool junction. The resulted in a whole category of new 
effectivenes ft a thern ocouple ot ideas on the subject and while the 
uurse, is a function of the tempera- practical thermoelectric generator is 
ture difference between the hot and _ still a long way off there is sufficient 
the cold junction. Despite the fact merit in these ideas to warrant fur- 
that silicon carbide is a relatively ther investigation. Indeed, Mr. Bas- 
or conductor of heat, analysis in- _ sett’s article has already resulted in 
licated that the heat flow through research to determine the Thomson 
yuple would be sufficient Effect Coefficient for silicon carbide 
to and for graphite This is being un- 
scheme impractical dertaken at the North Carolina State 
neantime, Mr. Bassett's University 

From a purely thermodynan cie had created considerable in Below, we present, first, Mr. Po- 
standpoint, the use of thi licor terest on the part of many who had_ dell’s comments on Mr. Bassett’'s 
carbide-carbon thermo ! F t veral of whom felt that article and then, another article by 
ates very hig ‘ ‘ a he he: conductio through the Mr. Bassett describing his more re- 

energy nversion d cie! n , n prove trouble cent investigations. Editor 
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SILICON CARBIDE 
BRICK 


IRON PIPES FOR 
COOLING AND FOR 
INDUCTANCE 


Fig. |! 
Note 


Diagram showing the principle of the alternating-current thermoelectric 
The heat is reflected from junction at a and is reflected to junction at a 
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SECONDARY WIRE 
WINDING - HIGH 
VOLTAGE TAKE OFF 


enerator 


Spacing of openings 


in rotor vanes is designed for generation of polyphase current so as to utilize the heat which is reflected 


Discussion By Howard |. Podell 


HE DISCUSSION OF thermo- 
electric generators by Mr. Cur- 
tiss D. Bassett in last August’s is- 
sue of Power GENERATION is quite 


thought provoking. The high tem- 


peratures available in the atomic 
pile require conversion into power 
in a manner not employed at present 

It is in the thermoelectric and 
possibly photoelectric generator that 
the atomic power engineers may find 
an efficient converter of power at 
high temperatures. All our stocks 
of existing fuels have been obtained 
by a photoelectric process pnd at 
low ambient temperatures, viz. the 
conversion of CO, to carbon and 
cellulose in plant life. The mecha- 
nism of the vegetable process which 
utilizes the radiant energy of the 
sun is still inexplicable today 

It seems a little unfair to criticize 
a general review such as Mr. Bas- 
sett’s by commenting on specific de- 
tails which may have been omitted 
for the sake of clarity, but there is 
one feature of the thermoelectric 
generator which has always deterred 


actual operation. That feature is the 


COOUNG VENT 


Fig. 2. Detail of thermocouple construction 


need for keeping one junction cold, 
with the other hot, and yet main- 
taining a firm electrical connection 
between the two 

Inasmuch as each thermocouple 
generates a low voltage, the IR drop 
across each of the two electrical con- 
ductors in cannot be more 
than a few millivolts. The heat from 
the hot junction is transmitted in 
parallel through each of the two 
conductors, and since the conductors 
must be large to avoid electrical re- 
sistance, the amount of heat trans- 
mitted to the cold junction will also 
be large. 

All of the heat reaching the cold 
junction must be removed by cool- 
ing. If the cold junction is to be 
kept at 100 F as Mr. Bassett sug- 
gests, this cooling operation will re- 
quire refrigeration, since there is too 
small a temperature differential to 
work with, using air at ambient 
temperatures 

The choice of graphite and silicon 
carbide is an excellent one. They 
are most suitable since they are each 
better conductors of electricity than 
of heat. But the amount of heat 
which will require cooling at 100 F 
would undoubtedly demand greater 
energy in refrigeration than the sys- 
tem could produce in power 

Furthermore, the cooling of the 
cold junctions must be uniform, and 
disparity must be allowed for in the 
original design. Thus if the average 
temperature of the cold junctions 
of one thermopile is 90 F and of 
another, 200 F, the former pile will 
generate a higher voltage, and feed 
back through the latter, since both 


series 


POWER GENERATION—Chicago, 


are in parallel. This could be com- 
pensated for in the original installa- 
tion by installing more thermocou- 
ples in the latter pile. 


An A-C Thermoelectric Generator 


Perhaps it might be interesting 
to consider the possibility of design- 
ing an alternating current thermo- 
electric generator. While presenting 
problems of its own, which are solv- 
able, it does remove many of. the 
disadvantages of the direct current 
generator. 

A most important advantage of an 
alternating current generator would 
be the fact that the generation of 
low-voltage, high-current power 
could be transformed using a sec- 
ondary winding around the alter- 
nator into easily handled high volt- 
age power with which we are most 
familiar. There would be no neces- 
sity for drawing the low voltage out 
of the generator, and there would 
be no direct contact between the 
thermocouples and the outside con- 
ductors 

Furthermore the cooling process 
could be maintained at a tempera- 
ture differential of as much as 1000 
F or greater. With such a differen- 
tial, cooling processes are economi-< 
cal and in fact are capable of pro- 
ducing power themselves efficiently. 

What is perhaps most important, 
the length of conductors between the 
“hot” junctions and the “cold” junc- 
tions could be reduced to negligible 
dimensions eliminating IR drop. A 
greater number of thermocouples 
could be used, 

The thermopiles of an alternating 
thermoelectric generator would con- 
sist of rings of bricks. Each ring 
would be made up of graphite blocks 
interspersed between silicon carbide 
blocks. Cooling, instead of being 
directed at cold junctions, would be 
concentrated at the midsection of 
bricks. The cooling could be achieved 
by vertical holes through the brick, 
by radiation and by blasts of air 
applied to both the inside and the 
outside surfaces of the bricks 

Instead of attempting to maintain 
the cold junction of a specific tem- 
perature the purpose would be to 
maintain a temperature differential 
of say 500 F, between junctions 

The alternating thermoelectric 
generator requires a rotation of the 
source of heat, or more practically, 
rotating vanes between the bricks 
and the source of heat. While the 
vanes themselves could be cooled 
internally, they would operate at a 
very high temperature and be de- 
signed of refractory material. The 
purpose of the vanes would be to 
permit heat radiation between alter- 
nate junctions 

The frequency of the electric cur- 
rent produced would be a direct 
function of the speed of the rotating 
vane. The optimum speed would 
depend on the heat flow character- 
istics of the bricks 

Under ideal circumstances, the 
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Problems Encountered in Thermoelectric 


C. D. BASSETT, Mechanical Engineer 
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us the heat conducted 
ough the colder. It in turn 
ceives heat by radiation from a third 


adjacent generator operating at still 


re- 


higher temperatures, larger by the 


it will 
heat it 


generator 


ncrement of electrical energy 


than the amount of 
vers to the colder 
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produce 
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" hot junction temperature 
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15,000 To help offset the shock 
disadvantage 
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thermal eff 


emciency 
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per cent 
which 
tained by this technique 

Very seriously the write 
ned to regard this technique 
The difference 


may 


however! 
S inci 
with a favorable eye 
between Today and Yesterday is 
that a temperature of 15,000 F can 
The difference be- 
will be 
De- 


that will 


be obtained now 
Today and Tomorrow 
15,000 F can be harnessed 


scribed 


tween 
that 
above is one idea 
put it to use 


A fourth 


zing conducted 


investigated 
heat 
a thermoelectric generator is 
lowly Thomson effect 
(Ref. 1). The Thomson effect 
thermoelectric phenomena of the 
conductor itself in 
induced proportional to the temper- 
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is a 
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coefficients for re- 
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and unsatisfactory. More knowledge 
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effect 
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tractory 


can be 
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statement 
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Th. design of a practical thermo- 
generator having good effi- 
is thus beset with many dif- 
The need, as we 
from foregoing dis- 
cussion, is for research on the prob- 


electric 
crency 


greatest 


the 


culties 


have seen 


lems indicated. Such research should 
the actual building and 
genera- 


include, too 
operation of thermocouple 
high temperature 
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THE GROUNDED NEUTRAL IN HOLLAND 


By H. WIELAND LOS 


Zaandam, Holland 


In 1909 WHEN THE writer first be- 
ame familiar with the electric light 
and industry in Holland, the 
development of internal combustion 
and electrical machinery 
still in its infancy. Powe 
produced by illuminating 
gas engines, up to 20 hp from 20 to 
1200 by oil, producer gas and steam 
engines. Central Stations were an 
exception; public buildings 
and amusement centers produced 
their own light and These 
years represented the period ot arc 
lamps, direct current generators and 


power! 


engines 
was was 


generally 


shops 


power 


storage batteries 

The battle between gas 
engines was not yet decided. In the 
meantime a third type of plant, the 
steam power plant 
the front by German 
manufacturers, feil a victim to the 
trend of the times—the average plant 
owner preferred some degree of 
semi-automatic operation and a 
minimum of obligations to the bur- 
dens of housing, operating and in- 
specting fired pressure vessels. As a 
consequence, the import of gas and 
considerably 
to the development of 


and o'l 


locomobile 
pushed to 


oil engines increased 
al 1 gave rise 
a national power industry 

Gradually internal combus- 
tion engines were replaced by elec- 
The energy nitially 
small privately owned 
Later on, the 
inicipally owned station succeeded 


many 
tric motors was 
ipplied by 
electric companies 
the products of free enterprise and 
started to build their 
nes far into the suburban 
icts. So high-tension 
into 


transmission 
dis- 
alternating 


irrent systems came use and 


any central stations were turned 


nto mixed plants, inasmuch as the 


najority of them were originally de- 


gned tor the sole production ol 
direct current 

In 1915, twenty-seven stations gen- 
erating 
tered 10 
chinery 


direct current were regis- 


housed d-c and a-c ma- 
and 35 represented the a-« 
which 15 covered pro- 
ounced territory These 


ios were reflected in the primary 


group ot 
suburban 
secondary transmission line 
itages varying from 3000 to 10,500 
79 


and to 380 respectively 


Lighting of 72, 110, 120 
130 and 150 were becoming obsolete 
and means were required to keep 
the load symmetrical in all parts of 
the These requisites wet 
embodied in the adoption of the 
200 380 standard voltage involving 
a tour wire three-phase 
Small 
appliances and lamps were 
between 


voltages 


system 


grounded 


neutral system motors, do- 
mestic 
supplied by connections 
either of the 


neutral, the 


three phases and the 
resulting voltage being 
equal to 380 \ 3 220 
The change was brought 
gradually by the existing corpora- 
and consolidated during the 
expansion of the municipal stations 
and rise of the provincial undertak- 


about 


tions 


ings 

The the grounded 
neutral many com- 
plaints and quite a number of fatal 
due to the human body 
conductor between a 
phase wire and the earth, that is, 
the grounded neutral 

Only recently 


presence of 
has resulted in 
accidents 


acting as a 


an electrician, han- 
portable electric drill in a 
where everything is wet 
killed when drilling 
holes in iron sheets, very likely due 
to the the 
neutral 

Of course 


dling a 
dairy plant 
was instantly 


presence of notorious 


measures have be 
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Diagram of automatic switch protecting 


motor circuit using grounded neutral 





gait accidet rder to prevent interchanging the accompanying sketch. The switch is 

g the metal par ) wires leading to switches and lamp opened when the frame of the motor 
machine or d ockets which is said to happen when MR is grounded and current flows 
procedure, but j both the phase and neutral are fused through the ground connection G, 
m to maintain a | ‘ Some provincial distributing agen- the magnet M, via the auxiliary 
mnection practical tes es prescribe the installation of a ground pipe A and the main one B 
ade by meat ar special recuit breaker. In initial The latter is connected up to the 
wed int , ontact between conductors and the neutral N in order to complete the 


; 


re f a machine results in circuit 





} irrent to make the breaker When the magnet is excited it 
yen the circuit, even when the will trip the breaker by means of 
yvround ontact esistance is abnot ‘a spring and iever arrangement 
nally high even if the current is as light as 25 

The breaks $s wires i 1 ~«©— milli-amperes 


A Shorter Funnel Solved 
this Filter Paper Problem 


By A. THOMPSON 





_ ATTEMPTING to use 
uur boiler water test kit, we 
vere p zzlec d that, although 
ed ti ind funnel 

j } swturer (a 


ispended 
the 


ifacture 
no better 
the 
eemed that 


f the paper provided 


llary ion in filter paper hasn't ind the directions accompanying if 


/ Vater wa uphoned 
funnel (Fig 
funnel was October. 1945. issue of Power Plant ng by E. O. Davis 


4 There Engineering carried the photograph 


1) come up before Four vears ago, the were part of an article on water test- 


How to Fold a Filter Paper 


arnie eproduced above, sh wing the cor 
way to fold a filter paper. Notice 1. Fold a single paper in_ halt 
the top edge of the funnel is crease it to hold, but not enough to 
derably lower tha that of the break the papel! 
r pape Both tl llustratior 2. Fold it in quarters 
3. Now separate it so that y 
APILLARITY PROVIDES A PATH FOR have three paper thic knesses on one 
SIPHONAGE IN FOLD OF FILTER PAPER side and one thickness on the other 
It is now in the shape of a closed 
one. You can see that if you pour a 
liquid into this cone, it must filter 
through 
4. Insert the cone point down in 
the funnel and filter your sample 


FOLO OF FILTER 
PAPER 


Fig. | Left) shows lowly through it 
AFTER FUNNEL WAS j how siphonage in - 
CUT OFF AS SHOWN duced by the too ist efficient 
HERE, SIPHONAGE high funnel made world is the diesel 
DIO NOT OCCUR the filtering process 

practically useless 


engine in the 
which delivers 
as high as 36 per cent of the power 
i. oes cadiedied potential in its fuel, as against 30 
Fig. 2) by trimming per cent for the steam turbine, 24 
down the plestic fun per cent for the gas turbine and 


nel 8 per cent for the steam locomotive 





WATER TREATMENT 


How New Water Test Determines Calcium 
and Magnesium Hardness Separately 


By A. O. WALKER, Ph. D. 
and 
R. S. ROBERTSON 


National Aluminate Corp. 


OR SOME YEARS 

methods have been under de vel 
opment for employing a 
tate compound to determine the 
concentration of calcium and mag- 
nesium and certain other metals in 
solution These methe ds were based 
yn the behavior of ethylenediamine 
acid toward calcium and 
known as 


quantitative 


tetraace- 


tetraacetic 
magnesium, which was 
early as 1945. Recently, after 
going many revisions 
method, employing the 
has been adopted for accurately de 
termining the total hardness of 
waters. This is sometimes called the 
versenate method. It was aptly de- 
scribed by F. R. McCrumb in the 
December 1949 issue of Power 
GENERATION 
The method 
simple, rapid and 
will 


unde I 
such 


tetraacetate 


described is 
and it 


tests fo! 


there 
accurate 
} replace othe 
total hardness. However! 

sus limitation is that it 
ferentiate between the 


1 


magnesium that make up 


) obably 
ts one ser! 
fails to dif- 
calcium and 
the total 


hardness 
When Total Hardness Content Is Used 


The total 
value It 
similar agents by the 


hardness content is of 


gives the consumption of 
hard- 
ness of the water. It can be used in 
hecking the effluent of ion-ex- 
changers wl effluent not to be 


pressure boile: | 


soap ol 


here 
ised as 
ip. It is valuable to municipalit 
that partially soften their city 
Where the calcium and mag- 
known to exist 
ratio, the 
give all the 
However 
has been treated in 
| longer 


ratio will no 


make 


Ssup- 
} 

plies 
nesium ontent are 
the water at constant 
tal hardness would 
niormat 


the 


necessary 
once Vatel 
iny Way that 
the same 
In nearly 


um and n 


cases the 


all other 
agnesium content 
known in 
apply chemical treatment effectively 


While the 
| 


lar in some 


be separately order to 
two elements are simi- 
they are for the 


most 


part simi n their re 


Here's how the authors have modified the new total hardness test for 
water so it will give the complete hardness picture more accurately than 
any previous method . . . New procedure gives calcium and magnesium 


hardness separately, as well as total hardness 


. . » New total hardness test, 


described in December issue, gives result adequate for many purposes 


. . . However, authors show why it is necesary to know both calcium and 
magnesium hardness in lime-soda softening; in internal treatment of boiler 
water; in preventing pipe line and equipment corrosion; in recirculating 


cooling water; in many other types of water problems 


. «+ Here are com- 


plete directions for carrying out the new test to determine both calcium 
and magnesium hardness in ppm expressed as Ca CO, . . . Technique 
of the tests, precautions to take and accuracy of results discussed . . 


As before, the test employs colorimetric titration of the sample, uses 


simple equipment, can 


For conditioning of 
water for industrial purposes 
their individual concentrations must 
ount 


actions 


prope I 
most 


be taken into acc 


When Separate Calcium and 
Magnesium Values Are Needed 


In lime-soda softening calcium is 
precipitated as calcium carbonate 
and the magnesium as magnesium 
hydroxide by the addition of sodium 
carbonate and calcium hydroxide 
If the amounts of calcium and mag- 
nesium individually are unknown 

r if the total 
Known cannot ad- 
just the chemical proportioning to 
obtain proper softening. Also, in the 
effluent, unless the calcium 
and magnesium are known individu- 
one cannot make corrections to 
the without 
pensive guessw 

Where a 


river 


only hardness is 


one 


expect to 


softener 


ally 
mprove softening 
ork 
plant 
I the 
hardness to magnesium hardness in 
the water vary widely, depend- 
ing on the amount and origin of 
rainfall. In extreme cases, this ratio 
may change radically in 
of a few hours 


ex- 
draws its water 


from a ratio of calcium 


may 


the course 


To determine the exact amount 
f lime and soda ash needed to pre- 
both calcium and magne- 
sium, both contents must be deter- 
minable. Failure to adjust chemical 
dosages properly will result in in- 

softening and 
damage to boilers and other equip- 
ment 

In internal treatment of boiler 
water, the physical characteristics 
of the sludge must be controlled to 
prevent its adherence to heat trans- 


cipitate 


complete possible 


be made on the job 


Control of these char- 
can be brought about 
the strictest attention to the 
and magnesium content of 
the feedwater. Knowledge of the 
total hardness value not 
sufficient 


fer surfaces 
acteristics 
only by 


calcium 
alone is 


Calcium, when precipitated as 
calcium phosphate in the boiler, 
yields a sludge that, when properly 
conditioned, will not adhere to the 
heat transfer surfaces. However, 
magnesium phosphate renders a 
sticky and adherent. It is 
preferable to precipitate magnesium 
as magnesium hydroxide, which is 
readily conditioned. There- 
fore, accurate knowledge of the cal- 
cium and magnesium content of the 
necessary for proper 
proportioning of the phosphate and 
alkaline treating chemicals 


sludge 


more 


feedwater is 


In waters containing large 
amounts of silica, care must be 
taken to avoid the deposition of cal- 
Calcium silicate scale 
removed only by tedious 
mechanical means. Magnesium sili- 
in the sludge is readily made 
non-adherent. Calcium silicate for- 
mation is prevented by precipitation 
of the calcium as calcium phosphate 
Knowledge of the calcium and mag- 
nesium content of the makeup water 
is essential for proper control of the 
phosphate treatment 


cium silicate 


otten 


cate 


The calcium content of water plays 
the major role in corrosion and in- 
crustation of pipe lines and equip- 
ment. Calcium carbonate under con- 
trolled conditions can be maintained 
in a protective film covering the 
metal surfaces and aiding in the pre- 
vention of corrosive attacks. With- 





im titrated Take the first disappearance of red color 
n. The cal- as the endpoint 
btained fron Subtract 0.1 mi from burette reading 
total and multiply this corrected reading by 
20 to give the parts per million of 
magnesium expressed as calcium car 
bonate 


dness an Calcium Hardness: 
the authors for The calcium is obtained by subtracting 
nplete hardness the magnesium hardness from the total! 
re rapidly hardness 
any previous In titrating tor the magnesium 
onduct _ titration over 10 ml] must be avoided 
The titration must be done rapidly 


PROCEDURE taking the irst complete dis« narge 
Tafel thecdinnes of the red coloration as the endpoin 
~~ - ri On standing the red color will re- 
Take 50 mi of clear water to be tested 
Add to a 250-mi flask 
Add | mi of buffer solution and mix - 
Add 4 drops of indicator, and titrate with tion of the magnesium before the 
standardized tetraacetate solution unti alcium can react. Care must be 
the red lor is just discharged. The taken not to over-titrate. For this 
endpoint is indicated by the discharge reason, the last small portion ol 
of all the reddish coloration, regardiess tetraacetate should be added drop- 


»f the fina r of the indicator 
Th 


turn. However, sufficient time is 
available to make an accurate titra- 


wise with vigorous agitation 
@ number of mi! of tetraacetate used The method gives results repro- 
ducible to within 0.1 ml of titrating 
solution and in close agreement with 
gravimetric results. Concentrations 
Magnesium Hardness: f ions normally present in waters 


multiplied by 20 equals the parts per 
m on of total hardness as calcium car 
‘ bonate 
How the Total Hardness Test May Be 
gery Take 50 mi of the clear water to be do not interfere 
tested and add to « 250-mi flask. Water 
should be at room temperature (20 to REFERENCES 
25 which is equivalent to 68 to 77 F) I. 
Add m f buffer solution, 5 mi of 
salate solution and allow to stand with 
casional mixing for 5 min. The buffer 
ssed im this step was specitically devel 
ped for this particular method. 
Add 5 drops of indicator and titrate 
rapidly with tetraacetate solution, agitat 
ng thoroughly throughout the titration 





DRY-ICE’ FROM BOILERS ' s burning coke breeze on INTERNATIONAL AUTHORITY 
' — ON LIGHTNING AWARDED 

THE 1949 EDISON MEDAL 
equipment Dr. Karl B. McEachron, of Pitts- 
field, Mass., has been awarded the 
1949 Edison Medal, it was announced 
here today (Monday, Dex 19) 


EAM 
onduct 

increasing 

dingly. the 
a period ot 
rgest boiler The Medal given innually since 
per cent in 1909 to outstanding electrical en- 
continuous sinee! scientists, will be pre- 
ne the CO n o Dr. McEachron Manager 
cent Vv h ‘ al i! ring Tr insiorme and Al- 
f the Gen- 

Pittsfield 

he Amer- 

cal Engineers 

Statler 


) 


MacNeill, chair- 

Medal Committee 

vas conferred 

r “His contribu- 

at the or n to the advancement of electrical 
licated les scie » in the held of lightning and 
i high voltage phenomena and 
the application of this knowledge 

» the design and protection of elec- 


’ 


tric apparatus and systems 
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ANTI-PLUG CIRCUIT ELIMINATES 
COMMUTATOR MAINTENANCE 


Simple timing device prevents careless per 
sonnel from damaging motors through im 
proper operating procedure 


By DEAN HUIDSTON 


I AM ENCLOSING A sketch of an 
anti-plug circuit which I have used 
with much success in the past year 

With this circuit I have eliminated 
commutator troubles on locomotives 
larries and various coke oven ma- 
chines unskilled 
plug motors and advance drum con- 


where operators 
trollers too fast 

The extra contacts needed in the 
drum controls were added where an 
old type control was used or where 
more modern controls equipped fo 
shunt motor were used 
and no work was required on the 
drum controller 

The operating 
le ws 

1. Timer oil is 
drum control in off position 

2. Drum control is moved to first 
position forward or reverse as can 
be seen in the diagram, the contactor 
coil is not energized until timer con- 


operation 


is as fol- 


sequence 


energized with 


tacts close 

3. Through all other drum control 
positions interlock contact holds 
contactor in, except in case of over- 
load. When overload trips out, it is 
necessary to return to first position 
to start motor again 

Previous to installation of this 
system it was common practice for 
operators to swing the drum control 
handle from full speed forward to 
full speed reverse. Now, it is neces- 
sary for the pause in 
the first position, thus the machine is 
rolling before full power is applied 

The timer the pneu- 
matic type while overload relays are 
trip at 


operator to 


used is of 


instant trip magnetic set to 
200 per cent load current 

I might add that the motors 
ocated in places where the tempera- 
ture is too high for thermal relays o1 
standard commercial plug switches 


are 


—_ 


z% 





a Be 


Wiring diagram of Anti-plug Circuit 


to operate; also the machines are too 
heavy to bring to a quick stop with 
the series brakes used 

The combination of anti-plug and 
instant trip is the only way to 
eliminate commutator flash-over 
troubles on drives operated by un- 
skilled personnel 


PRACTICAL SIGNAL SYSTEM, EASY 
TO INSTALL AND MAINTAIN 


By MYRON C. ZIEMKE 


APPARENT from the many 
hoist signal systems one 
encounters about the country that 
the designers certainly had free 
reign to carry out their pet theories, 
and their heirs in many cases suf- 
fered accordingly One circuit 
viewed had “grown up” like Topsy 
from a meager little 10 v dry cell 
circuit to a mature 115 v d-c system 
by dint of cutting a carbon lamp in 
series with the old vibrating bell 
on the hoist house wall 

The reader can imagine what a 
sweet time the electrician had in 
keeping the contact points on that 
old bell in operating shape and the 
old “grapevine” still worked only 
in the direction, a deplorable 
condition where no phone 
system 

Illustrated is a circuit that is sim- 
plicity itself in that only six 
are required to provide two-way 


Ir Is 
types of 


one 
indeed 
is in use 


leads 


RIGHT DRUM 


LEFT DRUM 
i 
ENGINEERS |) p 2R 


ANSWER 
BACK 


15 VOLT 


1-1} RATIO 


— 158 VAG — 


| to | ratio insulating transformer 


Fig ! 


service on two skip ways and th: 
man hoist. Note also that legs “A” 
and “B’ extend the length of the 
shaft and may be tapped for light 
115 v a-c service such as auxiliary 
systems, public address systems 
modern mines have them) 
emergency lighting, power to tele- 
phone rectifiers and a source of 
ready power to maintain dry atmos- 
phere in cable vaults and pull boxes 
by the use of carbon lamps. No. 12 
gage RC wire in sealed conduit will 
installations but for 
submarine type 
conductor for 
recommended 
moisture 


(yes 


most 
projects 
spare 


serve for 
the large 
cable with a 
later emergencies is 
for extreme exposure to 
and uninterrupted service. 

All stations in the man-way have 
return bells that indicate the en- 
gineer has clearly understood the 
code signal. A green light indicates 
the signal as the sender signals the 
engineer and operates as a check 
on the effectiveness of the circuit. 
Bells were omitted from the skip 
ways lest they confuse the signals 
on the man-way side of the shaft, 
although different toned bells might 
readily be employed if desired. For 
the code sending check by sender 


and engineer a green light in each 


CAGE HOIST 


RED LIGHT 


L 


ENGINEERS 


3R ANSWER BACK 


VEL ETAL SP TAT LP Jr 


DUPLICATE EQUIPMENT UNDERGROUND AT EACH STATION 
6-!0 LB B AND S RG CONDUCTORS IN SUBMARINE CABLE 


i- 2" TWO GONG VIBRATING BELLS 2 — PULL SWITCHES 
3- 4" TWO GONG VIBRATING BELLS 4 — 20 WATT ROUND 


BULBS. 4-4" DOUBLE GONG 


Fig. 3 


Wiring diagram of Signal System 





ompartment flashes a the buttor tremely cold weather we use from 
is depressed by the respect r 7.500 to 9.000 gal ot No 5 fu >] oil 
sons per twenty-four hours, our storage 
A precaution well wor r apacity i | very small, total be- 
the provision ) ying ur ng abe . n or eight days. So the 
grounded 115 v ; power by i: wri realized that all available 
erting an insulating transform t storage space had to be used. Some 
the ly leads. TI t of investigating was done to 
exactly the type of equip- 
stall in this outside storage 
uld do the job and still 
il, so the writer is en- 
f what was done to 
ke use of the outsid 
ipacity and do it as 
ible This system 
ut and tested and 
in excellent job 

hat this No 

Oil gets like i 

rv twenty below 

quite remar h. 


of temperature 


we are able to 
desired from our 
and do it as 
ile. Also the 
hat it Is very 
good fuel oil 


treatment wher 








*tanks are involved 
this type will not 
keep down sludge ac 
but will aid greatly 
burner operations 
the gradual outside fuel 
as one | ‘ ma UW rt ge tank is about 300 ft fron 
ponding lan t ! é , ur power plant. The writer had a 
ne | | dug into the plant 
ll 


a service lines 


needed to the storage 


CARE AND OPERATION OF a ee a 
OUTSIDE FUEL Oil TANKS sient deen eileen Amid 
By W. F. LORGE n tl int A hole was cut into 


Plen? Opera into this was 
M ; r . / ‘ ! red o accomodat 
iter. On the 

vas placed at 

in ersal joint 

» top of tank that 
ven if tank wa 
ipped out and 


the writer 


is capable of melting down 1500 gal 
per hr at 20 deg below zero, delivery 
at 100 deg temperature. Our pump 
pumps in 900 gal per hr into our 
inside tanks where other pumps pick 
it up from there to the final heaters 
ind to the burners 

The heating element as wiil be 
noted, is constructed of 3% in. di- 
ameter thin wall steel tubing hair- 
pin return bend shaped. The heating 
element has a total of 45 sq ft heat- 
ng surface and constructed to oper- 
ate on 40 lb minimum steam pres- 
ure 

As will be noted, the oil enters the 
envelope through the 8 in. gate valve 
and passes through the baffled en- 
velope inside housing coming in con- 
tact with heating element. The in- 
side pump suction line is hooked up 
to the 2% in. oil outlet at outer 
bottom end of envelope. Heating 
element is of divided head construc- 
tion, upper half steam, lower half 
condensate return. The steam con- 
trol valve is a Minneapolis-Honey- 
well motorized position indicating 
valve operated from remote control 
panel in power plant oil stand-by 
equipment room with pilot light 
Also on the steam trap is a clamp on 
temperature Minneapolis-Honeywell 
surface aquastat that is set at 80 
deg so if the trap ever fails, this 
temperature aquastat will make 
contact due to cooling down of steam 
trap and onto this aquastat conduit 
and wires are run through the tun 
nel to power plant oil equipment 
room where an alarm bell is hooked 
into the circuit with a low voltage 
Minneapolis-Honeywell bell trans- 
former operating on 12 v a-c and a 
switch on the bell circuit 

The bell alarm circuit is switched 
m only when we are actually pull- 
ng in oil. The operating technique 
used at our plant is when we need 

| in our inside tanks, the engineer 
m shift, switches on his automatic 
control for the heater for about five 
minutes before starting pump. The 
heater in this outside tank immedi- 
ately starts melting down oil at the 
ite of 1500 gal per hr, then after 
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heater in fuel oil storage tank 





Left’s Talk About Boiler Plant 


In particular, le alk about water conditioning in your boiler plant 
First. we should recognize that complete and efficient water conditioning 
starts with the raw water and continues through the plant. taking in many 
problems. “Trouble-spots”” may occur at many points throughout the 


system —from the raw water intake to the boiler blowdown discharge. 


Secondly, correct water conditioning is a matter of careful and scientific 
control, For proper results vou should be sure to choose a water conditioning 


service offering the very best in up to date engineering practice 


W. HLA L. D. BETZ is an organization of engineers and chemists 
speci ilizing in the solution of all industrial water proble ms. Years of 
experience have made Betz water conditioning service screntifi ally 


correct. ; complete ... economical 


Our nationwide staff of engineers will welcome the opportunity of 
discussing with vou this important subject of water conditioning ... 
W. HA LD. BETZ. Gillingham and Worth Streets. Philadelphia 24, Pa. 


In Canada: Betz Laboratories Limited, Montreal 1. 


BETZ 


BOILER WATER CONDITIONING * COOLING WATER CONDITIONING © INDUSTRIAL WASTE TREATMENT 





about five minute the pump Ss sometimes used and seems to pass of a non-return valve is needed as 
tarted and the oil is pulled in at the inspection and meet the approval of t usually is when boilers are con- 
of 900 gal per hr, one-hundred engineers is the gravity return of nected to a common header, it 
delivery. After pump is condensation from steam headers to should not be by-passed and the 
rted the engineer also throws on boilers, along with automatic non- header should be drained either by 
the steam trap alarn reuit. Trap return valves on steam outlets of steam traps discharging returns to 
has heated sufficiently by this time boilers as shown in sketch. Now, an open heater or by high pressure 
to open points on temperature aqua- gravity returns from headers are’ receiver and return pumps. The 
tat and he bell out of cireuit un- OK and so are combination stop and steam loop is not practical as a heat 
ess trap clogged up or other non-return valves, each serve a good = saver and is expensive to install and 
faults. Bell stays out of circuit as purpose, but the two should never keep up 


THE HOOK-ON AMMETER 


Some of the results that can be ob 
tained with this instrument Port 
able .. . Easy to read . . . Applica 

m the main oil equipment roon turning hot condensate from header Cone ened? qaates 
With this type of automatic hook directly to boiler without the use of By GEORGE A. AIKEN 
arrangement, v nly have to be steam traps, steam loops or high pres- 
am to our outside tank sure receivers and condensate pumps 
to draw oil out for our It consists of merely a drip line run- 
Without this type of an ning from bottom of header into ull or factory, there is an electrical 
would either have boiler where it is discharged below testing meter that should prove in- 
this outside heater water level and having a shut off valuable. He will find a great many 
yur hour a day all valve at heade1 and at boiler with a uses for it about the power plant 

| i ot f running back check valve located between the two and the mill 
and operate by hand and near as possible to boiler, so This handy, versatile electrical in- 
1 be pretty near impos placed as to let water flow into but strument is none other than the 
it additional manpower not out of boiler. The non-return hook-on type ammeter, which is 
ter due to distance. Also valve is good protection for the made by a number of reliable elec- 
gineer and fireman are very boiler, when properly installed and trical instrument concerns 

ipied when on one-hundred kept in good order, but, of course This type of ammeter is very con- 
| with four boilers to requires care like everything else venient for use on a-c circuits since 
the power plant, et and should be inspected and over-_ jt can be used without breaking into 
turns out over a hauled at least once a year But a circuit, handling wires or leads, or 
like lots of other apparatus in boiler causing even a momentary shutdown 


g A rap operates correctly be used together 
\ * % " le ‘ vw 
When we have puiled in sufficient The gravity return where there is 
the abx ve ope ation Ss are re- enough drop between bottom of 
ersed simply by the engineer header and water level in boiler is 
operating small pilot toggle switche a simple and reliable means of re- 


TO THE OPERATING or plant engineer 
who also has charge of the electrical 
department of the power plant and 


pound ft stean during 


nth pe 4 hr. besides rooms it doesn't get that close atten- of motors or anv other electrical 


nerating load, et 0 the tionasarule. Asalready stated,each equipment 

w up the plans for the f these is fine in itself; but they The hook-on ammeter is a split- 
bed automatic control should not be used together for the core current transformer with its 
stem and pumping ar simple reason that the return line cecondary winding tapped for the 
We consid makes a by-pass around the boiler different ratings and connected 
need and \v \ non-return valve when it is open through a rectifier to a meter 
which usually is wher boiler On through a range-changing selecto1 
ne If the on-return valve is switch 

called upon to act when that boiler To 





read the current amperes 
; just press the hook-button or trigger 
when there s an accident to boiler and the jaws oper then encircle it 


close, shutting off back flow about each wire individually. You 


top steaming or more especially 


header branch pipe can then obtain the reading of the 
return to that boiler current passing through each wire 

ff there will be a this can be done on single, t 

142 or perhaps a 2 in. by-pass ¢hree phase circuits or wire 

ng boiler header tend- the reading taken on the ammeter 
FAULTY BOILER HOOK-UPS t ol i oiler which py the nameplate data on the moto 
By ALBERT H. MOULTON ! seriou it becomes transformer breaker, et in am- 
rr anil eit ! off boiler peres The - anges are from 0 


an emer to 2000 amp and can be used on 


AVF ’ A NI 


frequencies between 50 and 70 cycles 


and has ar accurat vithin 3 per 


ent 


GATE STOP VALVE 





MEADER 


CHECK 


WATER LINE RECIVER 
GRAVITY 
RETURN 

LINE 














MEATER 


RETURN PUMP 
Combination Stop and Check and 


NOTE HOW RET 
LINE BYPASSES to the same boiler 
NON - RETURN Return systems which can be used 


VALVE non-return valve 
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Carry high overloads 
with high efficiency 


STEAM GENERATING 
UNITS 





Two 27,500 pounds per hour units, in- 
stalled at Brown-Forman Disuliers Cor- 

ration, Louisville, Ky. Features large 
Soe volume in limited space, with 
high ratio of radiant heating surface 


CLASS Mr. Carmel Public Utility, Mr. Carmel, 
lilinois, is served by this 60,000 pounds 
per hour unit. Generous steam liberating 

LE surfaces and steam space permit wide 
fluctuations in load 


70,000 pounds per hour steam generator 
at Humble Oil and Refining Company 
Johnsue, Texas. An efficient, high-dury 
unit with water cooled furnace, using 
refinery gas fuel. 


Vogt builds a complete line of bent tube steam 


generators, designed to burn solid, liquid, or gas- 
eous fuels to meet specific operating conditions. 


Superheaters, air preheaters, economizers, water 


claps 


——+ 
— 


walls, and soot blowers can be readily incorporated. 


* 


Bulletins with general information and showing 


typical installations are available upon request. 


HENRY VOGT MACHINE CO. 


LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES: 
NEW YORK, PHILADELPHIA, CLEVELAND 
CHICAGO, ST. LOUIS, DALLAS 
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vires 

ay be that 
mnectior blown fi roken lead wire. faulty 
some 
t 1 a moto ther mot ym th ne circuit to 
nachine that nei ip or may possibly effect som 
not overlos motor throughout the mill due t 

back-Vvoltage 

Sometimes a motor may he pur- 
ased second hand f it is noticed 
s real hot all the time 
lameplate data particu- 
Stamped on it, for 


slipping } volt nay have been re- 


igging; parts . > t orrespond with the 
salignment vol n your plant; but the moto: 
h 


itt ed to ver Was ally rewound to you! 


at 


ng, it wu pli voltage : hould have; this 
readings taken 


Ite ' former n eating up: check the 
vhether \ “ determine 
phase o I TI n it against the 
data. It might 

ne of the load 
































WITH NAVCO PIPING 


A<—ed 


Navco’s high degree of engineering skill and use 
of the most modern plant and field facilities are 
your guarantee of a long lasting and trouble-free 
piping system. 


Consult Navco for Your Next Piping Job 


MAUCO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY - PITTSBURGH, PA 


, CINNAT 
MEW YORK « € AGO e« AN N o« ATLANTA @ NCIN 





evenly 


the 


have been blow 


rverload 


panels, if 
with regular ammeters 
they 
tripping out so often 
You 
hook around 


board in 


be 


circuit 


onto another transi mer 
load up between 
and efficiently 

overloaded transformer 
This 
breakers on 
they are not 


also can 


your 


are loaded and 


can where there 


artridge fuses 


fuse block 


blades of old type 


switches 


Some of 
overloaded and others « 
oaded Switching ore mad 


De 


| that 
s only partially loaded and balance 
the them more 
The fuses « 
may 
ing often due to the 
happen to 
power 
equipped 
showing how 


why they may 


yur | ghtir gi nay 
lightly 


from the overloaded to the lightly 
loaded circuits will prove beneficial 
and stop tuse blowing 

I keep a loose-leaf book with the 
nameplate data of each motor. If a 
motor heats up, or if relays kick out 
or fuses blow, I hook the meter on 
quickly, take the readings, check it 
against readings taken in the past 
listed in the notebook. If you have 
down, then there is 
argument 


t written less 
chance for an 
It is so handy a meter, that afte 
a while you will just naturally pick 
send your electrical man fo 
t when trouble arises. The depart- 
ment heads, if in doubt about some 
equipment in their department, will 
asking that it be used to 

heck the machines in question 


t up or 


oon be 





Questions and Answers 
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Q & A—THE POWER 
ENGINEER'S FORUM -— 
HERE'S HOW IT WORKS 


YOU HAVE « question about some 
deteil of plant operetion 
maintenance You can't find 
experience 
So you write in to 
ow editors. If we tnow the answe 
we send it right beck to you. (Maybe 
we don't tnow the answer either, but 
+ for 


power 
design 
the enewer in your own 


nor in the boots 


we usually tnow where to get 
you.) 

In any case. we publish your ques 
with nitials 
reveal identity 


tion, signed only your 


We do not 


your 


Engineers who take the trouble to answer your question would 
appreciate some information from you, transmitted through the 
Q & A editor, on how their answers helped solve your problem. 


In doing this 


indicate whether or not your comments could be 
published for the benefit of all readers. 


Dozens of engineers write in to us, 
giving their answers. We forward you 
copies of the replies as soon as we 
get them 

You, too, cooperate with other 
engineers by answering their pub 
shed questions in the same way 

Then, so far as space permits, we 
publish those replies as soon as pos 
sible, so that everybody will learn 
what the others know about the 
problem. We pay well for all answers 
published. And those who answer get 
redit for knowing 

Simple. isnt it? And effective? 
Just ask the power engineer who has 
tried it! 








Answer No. 450 


WHAT CAUSES BURNER 
TROUBLE AND HIGH DRAFT 
IN THESE BOILERS? 


iN 


OPERATING il 


Burners Not Mixing Fuel and Air Right, 
He Says 


ven, it can be 
oxygen is 
a draft 
operation at that 
CO.. It 
sufficient furnace tem- 
available if the burners 


FROM 
deduced 


available tor « 


DATA g 
sufficient 
ombustion at 
we than 0.25 if 

iraft results in low 


vus that 


is also 


h gh excess all 
lty appears to be in im- 
mixing of the gas (fuel) and 
fact that a vibration results 
draft 


ext sive rd 


IM 
| 


The 
nm the reduced indicates 
mbustible mix- 


ivailable only in the space 
tube 
Space in 


tempera- 


" ind the tubes (in the water 

boiler and comparable 

HRT) nsufficient 
combust on 
vy at the 


n the combus- 


The gas 
burners are 


are passing 


stratified 


is requ red to produce 
that fact 


Mixing 
operation can be 


air jets 


to produce turbulence in the furnace. 
An available steam or air lance 
might prove satisfactory but care 
should be exercised in conducting 
the experiment 

It should be remembered that mix- 
ing as close to the burner as possible 
is most desirable. It is possible that 
the nozzles or apertures admitting 
gas to the burners are too small and 
are used with high gas pressures. 
If this is the case, high gas velocities 
result, forcing the gas farther into 
the furnace, then the air is drawn 
by the low draft. It also follows that 
if high draft results, in operation, 
the greater quantity of air will trav- 
el across the furnace farther and 
mix with the gas and result in a 
combustible mixture 

A curtain wal! placed back of the 
burners, and extending quarter or 
half way across the furnace, might 
induce mixing. This could be con- 
structed of low quality brick, laid 
up dry until the need was estab- 
lished 

Summarizing, C. C. S. will doubt- 
less find the trouble at the burners, 
which are not properly mixing fuel 
and all 


South Branch, N. J 7. 


Air Leakage and Poor Mixing, 
Soys Brown 

Tue tow CO. in these boilers in- 
dicates leakage of air into the boiler 
settings, where it does not aid com- 
bustion. The first thing to do is to 
give the setting a thorough inspec- 
tion and stop all air leaks that do 
not aid combustion 

A lighted candle is all the equip- 
ment needed to find air leaks in a 
boiler setting. After all the air leaks 
are plugged, check the gas passes in- 
side the boiler for slag, ash or other 
material that would prevent free 
passage of combustion gas through 
the boiler. When these passages are 
lean, check draft through 
boilers. It may be necessary to 
change the baffling so that there will 
be less interference with the travel 
of the gases of combustion 

The and burne: $ bac k 
firing and going out indicate a lack 
of air passing through the register 
of the burners 


Lombard, Ill H 


Check Baffing, Burner Openings, 
Says Butcher 


loss 


vibration 


D. Brown 


THE VIBRATION in the combustion 
chamber is the result of unstable 
conditions Inasmuch as the other 
operate at 0.08 to 0.09 in 
water pressure and operate 
factorily, I would there is 
some internal difference in the 
baffling between say boiler 8 and 
boilers 9 and 10. This should be 
checked very carefully 

It would also be well to check the 
installation to see that the 
air and jet openings are properly 
adjusted 

If the burners are identical and 
the gas pressure is equal at boilers 
8 and 10, the air and gas openings 


boiler Ss 
Satis- 


suspect 


burner 























The Stack, fan and breeching are each only a part of an 


induced draft system. Separately built, they do not always 


provide the coordinated effort necessary for the most 


efficient draft that is possible. 

Prat-Daniel Fan Stacks, however, offer an integrated 
induced draft system, combining the three elements of 
stack, breeching and I.D. fan, into one complete in- 
duced draft unit, each component designed to work 
with the other to produce the highest efficiency. 

Prat-Daniel Fan Stacks are built to give your boiler a 
predetermined draft without excessive “safety factors” 
necessary with,un-coordinated systems. They are com- 
pletely fabricated and guaranteed by one responsible 
company ...a company that has been designing and 
manufacturing draft-producing equipment for over a 
quarter of a century 

Write for the Prat-Daniel catalog on Fan Stacks. 


Project and 
Sales Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN. 


Canadian Affiliates 
T. C. CHOWN, ltd. 1440 St. Catherine St. W., Montreal 25, Quebec 


PRAT-DANIEL CORPORATION 


83-1 WATER STREET EAST PORT CHESTER, CONN. 
DESIGNERS AND MANUFACTURERS OF POWER PLANT EQUIPMENT FOR OVER 25 YEARS 


DUST 
COLLECTOR 





9-0" 2 173-0" CONCRETE STACK 


3 





| 
s'-0" oy \ e'-0 
- — —— 








440 HP STRAIGHT TUBE 
WATER TUBE BOILER 


0.2" TO 0.25" DRAFT 











- a 


BURNERS 


SMOKE BOX 
| __ [Soon ar 





BREECHING 
SIDE ELEVATION 


BREECHING 


; 


ISO HP HRT BOILERS 





TG2" To 025" onart 
’; F 
BURNERS 


Rowil 


{ 440 HP STRAIGHT TUBE 
WATER TUBE BOILER 





7 
ALL OPERATE WITH 0.09" DRAFT 























09" DRAFT 


two boilers 
to determine 
}’ | \ Ina A. I } hye ‘ } P ‘ ' } of ‘ s leakir n through some 
closed 'es- 
Leoky Setting, Soys Justice, and Shows losed (Y 
How It Causes the Trouble 


t is rathe 
etting under a 
» check for leaks 
to build a smoky 


the fur 


' 





leit CiOse 
tight, and use 

put a slight posi- 

ne setting By 

Ke seeps out- 

] 


the leaks 


sht and 
ll the 
round 


Wittiam C. Justice 


Check Loads, Fuel Supply, Setting, 
Draft Gages, Advises Cunningham 
FIRST THIN vould like to com- 
d conditions 
S. wants 
Y Boilers 
us 
boilers aré 
get the same 
the 
be 


N I 





HEATING CONDENSATE 


>_- 


PROCESS CONDENSATE 
oe = 
co 
TURBINE CONDENSATE 


re 


ifs 





Gtk 
an nN 
conto” 





eR 
nG 
oro 


; i 
' HEAT =A al 
4 








] EXHAUST STEAM Hy 


-_— 


Gee 
0. arosio’ | 
oF ° 


—oe 


if 

i FLASHED STEAM 
t 

. 





an aD a ae, 


SECONDARY 4 


FLASH TANK 

















L> 





HEAT EXCHANGER 














Se eee 


























Lg 








PRIMARY 
HEAT EXCHANGER 














¥ 
MAKEUP WATER 3 
—_m 


—_— ee ee ee 
———> 





| lem. /\ 13 


— > 


AVOID These Danger Signs 
with BIRD-ARCHER Amine Treatment 


CORRODED condensate return lines 
lead to expensive pipe replacement and 
maintenance. As an added annoyance, 
the solid products of corrosion often 
plug return lines and fil! traps. You 
can steer clear of these troubles by us- 
ing the effective, economical Bird- 
Archer Amine Treatment. 


HERE’S THE WAY THIS 
B-A TREATMENT WORKS 


Amines are fed into the boiler or into 
the steam and condensate systems. The 
amines raise the pH value of the con- 
densate and also tend to inhibit equip- 
ment-destroying corrosion through sur- 


face protection of the metal itself. 


HERE’S HOW THIS 
B-A TREATMENT SAVES MONEY 


Raising the pH value of the condensate 
severely decreases maintenance costs by 
eliminating corrosion. These savings 
may more than offset the amount of 
treatment required to provide protec- 
tion for your equipment. 


NEW BULLETIN gives full details on 
the Bird-Archer Amine Treatment. .. . 
contains case histories that prove its 
successful application in many plants. 
Write for your copy today. 


BA-i54 


BIRD - ARCHER 


WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 400 MADISON AVE., NEW YORK 17, N. Y. 
Philadelphia, Pennsylvania « Chicago, Illinois * Montreal, Canada 


CALDERAS Y ACCESORIOS, S$. A. 


AMSTERDAM 291, MEXICO, D. F. 





WHAT AMINES ARE 


Amines are members of 
a class of chemical com- 
pounds in which one or 
more hydrogen atoms of 
the ammonia molecule are 
substituted by an organic 
group. Some of the sim- 
pler types are soluble 
and volatilize from boiler 
waters. The alkalinity of 
the amines is an inherent 
property and does not 
result from decomposi- 
tion. No free ammonia 
is released. In the con- 
centrations necessary for 
protection of condensate 
systems, amines are harm- 
less to non-ferrous metals, 
non-toxic and are com- 
pletely stable at tem —_ 
tures approximating 67 
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10. If the boiler that is farthest away 
from the stack, No. 8, operates with 
a draft of 0.09 in., then the No. 9 
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It is a known fact that when the 
draft is reduced to a point of closing 
dampers, the fires will go out. Com- 
bustion cannot be maintained with 
a closed damper, so I feel that one 
of the may be the draft 
gages 

C.C\S. should take an Orsat read- 
ing of all his boilers, or if he doesn't 
have the equipment, call in a reput- 
able combustion engineer and have 
all his boilers given a_ thorough 
check. But, as I have said before, 
he could go over one thing at a 
time and, in this manner, seek the 
source of trouble. Analysis by a good 
combustion engineer, however, might 
arrive at the proper solution sooner 


Philadelphia, Pa 
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T. F. CUNNINGHAM 





Answer No. 449 
WHAT OPERATING DATA 
SHOULD BE LOGGED FOR A 
1250 KW CONDENSING 
TURBINE GENERATOR? 
This Leg Records Performance of 
Operators as Well as Equipment 
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the “office” to know it was 
done. It saved me a lot of sleep on 
new plants with green crews! 
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FURNISH and install 
Laval motor-driven cen- 
pumping the new 
Nottingham Pumping Station, Cleve- 
land, Ohio, has been awarded Dravo 
Corp., Pittsburgh. The station, to be 
completed in 1951, will serve Cleve- 
northeast Total 
of the 14 De Laval pumps 
be 204 mgd of 


CONTRACT TO 
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LETTERS 
TO THE EDITORS 


(Continued from page 69) 


Of all the existing short-comings, 
granting that methods make for 
equality of results, is the effort to 
make it virtually impossible for those 
who want to work more to earn 
more, to have their desires squelched 
This policy is of comparatively re- 
cent origin and the philosophy back 
of it is not even condoned in Russia 
where the Soviet incentive system is 
in effect 

It was noticeable at the New York 
World's Fair how certain local elec- 
trical men had to be present when 
foreign installations were put in, at 
full pay, since they were unable 
even with drawings, etc., to install 
equipment. The average contractor 
will even now pay premiums to a 
capable foreman or squad leader 
well above union rates due to the 
realization of his value 

There is much to be said on all 
sides but our far famed methods 
during the past 17 years, particularly 
“efficient methods” and “know how,” 
have suffered to an unthinkable de- 
gree by the figment of “more pay 
activity resulting in a 
cheaper product.” It just can’t be 
done; the third law of motion about 
action and reaction is just as applic- 
able to human endeavor as it is to 
the physical mechanism of the world 
Just as it was said in India: “The 
first year one sits and thinks, the 
second year one just sits and for the 
third year one has assumed the hori- 
zontal position of completely supine 
atrophied inactivity.” 

Brooklyn, N : 
C. O. von DANNENBERG 
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COMING EVENTS 


ASCE—The American Society of Civil 
Engineers will hold its annual meeting 
at the Hotel Commodore, New York, Jan 
18-20 


ASHVE—The 56th annual meeting of the 
American Society of Heating and Venti- 
lating Engineers will be held at the Hotels 
Adolphus and Baker, Dallas, Jan. 23-26 


AIEE—The Winter General Meeting of 
the American Society on Electrical En 
gineers will be held at the Hotel Statler 
New York, Jan. 30-Feb. 3 


The Bituminous Coal Research 
Inc. will hold its annual meeting at the 
Netherland Plaza Hotel, Cincinnati, Feb. 9 


PEA—The Joint Mid-Winter Meeting of 
the Prome Movers and Electrical Equip- 
ment Committees of the Pennsylvania 
Electrical Association to be held at the 
Robert Treat Hotel, Newark, N. J., Feb 


23-24 


NPE—The National Production Exposi- 
tion to be held at the Hotel Stevens, Chi 
cago, April 4-8 


MPC he twelfth annual Midwest Powe 
Conference will be held at the Hote 
Sherman, Chicago, April 5-7 


ASME—The Spring Meeting of The 
American Society of Mechanical Engineers 
will be held at the Hote! Statler, Washing 
ton, D. C., April 12-14 


AIEE—American Institute of Electrical 
Engineers to hold its Power Conference at 
the Wm. Penn Hotel, Pittsburgh, April 19 
Power Generation April 20 Industrial! 

Systems 


ASME—The Semi Annual Meeting of The 
American Society of Mechanical Engineers 
will be held at the Hotel Statler, St. Louis 
M June 19-23 


ISA The 1950 Instrument Conference 
and Exhibit of the Instrument Society of 
America ill be held in the Memorial 
Auditorium, Buffalo, New York from Sep- 
tember 18-22 


L. E. Bocen, former engineer in 
the motor and generator section of 
Allis-Chalmers electrical depart- 
ment, died December 3, in Cincin- 
nati 

One of the pioneers in the electri- 
cal industry, Mr. Bogen received 
a degree in civil engineering from 
the University of Cincinnati in 1894 
and a masters degree in electrical 
engineering from Cornell University 
in 1896 

He was a professor of physics at 
Ohio Mechanics Institute and at the 
University of Cincinnati before join- 
ing the Bullock Electric Manufac- 
turing Co., Cincinnati, in 1901. In 
1904, Allis-Chalmers acquired Bul- 
lock and four years later Mr. Bogen 
transferred to Allis-Chalmers Mil- 
waukee works. He retired in 1947 

Specializing in waterwheel gen- 
erator and synchronous condenser 
applications, Mr. Bogen was well 
known throughout the U. S. and 
elsewhere, having participated in 
many of the world’s pioneer hydro- 
electric installations 
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L. J. Wing Mfg.Co. 


64 Seventh Ave. 
New York 11, N. Y. 
Factories: 

Newerk, N. J. + Montreal, Can. 
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The above is the edito ial in the Decem 
ber issue of ATOMICS Magazine 
The new ATOMICS represents a greatly 


expanded service to those who are inter 





ested in the theory and application of nu 

lear energy. It will keep readers abreast 

f whet is happening in the field of atomic 
ATOMICS we power development, in the industriel ap 
ets about plications of radioactive isotopes, and in 
tic effort the use of nuclear energy in medicine, bicl 
gy and agriculture. The December issue 
n addition to the article abstracted on this 
page, contains other material of atomic 
terest including the seventh installment of 


the course in Nuclear Power Engineering 





which started in the June issue 

lf you are interested in seeing this new 
magazine regularly, send in the attached 

upon for a free copy. You will be under 
no obligation for this. ATOMICS will be 
published monthly, and as has been true 
of the articles which appeared in the 
ATOMICS section of Power Generation, the 
articles will be kept on a practical, under 
standable level! 
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~, From Western Precipitation—the organization that pioneered the 


commercial applic ation of Cottrell Precipitation... 


fF YOU ARE ENGAGED in any phase of industry where the recovery of 

dusts, fumes, fly ash, mists, fogs or other suspensions from gases 
is a problem, you will find this beoklet on the Corrre st Electrical Pre- 
cipitator helpful and informative. 


Western Precipitation pioneered and installed the first commercial applica 
pitator— Dr. Cottrell, the inventor 

than 42 years Western Precip 
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Packed with helpful COTTRELL Information! 


This Western Precipitation Cottrdll booklet is designed to answer 
questions of design engi st, plant engineers and others interested 
in applying Precipitators to the recovery of industrial dusts and mists 
lt discusses such subjects os 





®@ Basic types of Cottrell Electric Precipitotors 
® Principe’ parts of a Cottrell Precipitator 
@ Mechanical and Electronic Rectifiers 


®@ Various types of Collectg Electrodes 
(red curtains, corrugated plotes, dual pletes, 
pocket electrodes, etc.) 


© Removal of Collected Material 
® Factors in Shell Construction (steel, concrete, brick, etc.). 


© Operating Efficiencies and the Effect of Various Foctors on 
Performance. 


and many other bosic Cottrell facts. Write for your WESTERN 


free copy of Bulletin C103 today while supplies are adequate! e e t t e 
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COLLECTION OF SUSPENDED MATERIALS PROM C4585 @ LIQUIDS 


Main Offices, 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG , NEW YORK 17 « 1 LoSALLE ST BLDG., 1 N. La SALLE ST, 
CHICAGO 2 + HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO Of CANADA, LTD, DOMINION SQ. BLDG., MONTREAL 





Norwich, Conn.—State Dept. of Hospitals, State Capitol, 
Hartford, Conn., has authorized plans for new power plant 
it Norwich State Hospital, Norwich, for central-heating and 
ywther power service. Cost reported about $1,500,000, with 
equipment. Newman E. Argraves & Associates, 70 College 
St.. New Haven, Conn., are consulting engineers 

Paletke, Fia.—Florida Power & Light Co., Ingraham Bldg., 
Miami, Fla., has plans maturing for new steam-electric gen- 
erating station on St. Johns River, near Palatka, with initial 
capacity of 66,000-kw, divided into two 33,000-kw units 
Cost reported close to $10,000,000, with power substation, 
transmission lines and other operating facilities 

Talighassee, Fla.City Electric Dept., Park and Adams 
Sts., has authorized plans for new municipal steam-electric 
generating station on St. Marks River, reported to cost about 
$5,000,000. Reynolds, Smith & Hills, 227 Park St., Miami, Fla., 
are consulting engineers 

Chicago, Ill.__Central Waxed Paper Co., 5659 West Taylor 
St., waxed and other processed papers, plans boiler house 
for central-heating and other service at proposed new plant 
on Roosevelt Blvd., near Laramie Ave., totaling over 150,000 
sq ft floor space. Entire project reported to cost about 
$1,000,000. Battey & Childs, 231 South La Salle St., Chicago, 
ire engineers 
_ Pontiac, it..State Dept. of Public Works & Buildings, 
Armory Office Bldg., Springfield, Ill., has approved plans for 
new addition to power plant at institution at Pontiac, in- 
cluding installation of equipment for increased capacity. No 
estimate of cost announced. Will begin work soon. Nelson 
& Nettnin, Inc., 343 South Dearborn St., Chicago, is con- 
sulting engineer 

Fort Dodge, lowa—Certain-Teed Products Corp., Ardmore, 
Pa., plans power house at new wallboard-manufacturing 
plant at Fort Dodge, comprising several large buildings for 
processing and general production. Entire project estimated 
to cost close to $2,000,000. Work will begin soon 

Ottumwa, lowa— Ottumwa Hospital Association, Ottumwa 
George M. Foster, chairman of building committee, plans 
boiler plant for central steam-heating service in new multi- 
unit hospital on 60-acre tract of land. Entire project will 

st about $1,500,000. Proposed to ask bids soon. Morgan 
& Gelatt, F. & M. Bank Bldg. Burlington, Iowa, are ar- 
chitects 

Hagerstown, Md.-—City Council, City Hall, will have plans 
prepared by Albert C. Woods & Associates, Stock Exchange 
Bidg., Philadelphia, Pa., consulting engineers, for proposed 
extensions and improvements in municipal power plant 
with installation of equipment for increased capacity. Bond 
issue of $1,500,000 has been authorized for project 

Minneapolis, Minn...Northern States Power Co., 15 South 
Fifth St., is arranging an appropriation of about $30,000,000 
for expansion and improvements in power plants, power sub 
stations, transmission and distributing lines in 24-month 
period, 1950-1951. This will be a continuance of program 
which has been under way during 1949, representing ar 
nvestment of close to $42,000,000, to date 

Johastowan, N. Y...New York State Electric & Gas Corp 
Binghamton, N. Y., has approved plans for new steam-elec- 
tric power plant at Johnstown, to be known as Goudy Sta- 
tion, reported to cost approximately $7,500,000, with power 
ubstations, transmission lines and other operating facilities 
Contracts for general construction are expected to be awarded 
soon. Gilbert Associates, Inc 412 Washington St., Reading 
Pa., is consulting engineer 

Feirfex, Ohio—Ford Motor Co. Dearborn, Mich plans 
power house at proposed new branch assembling plant on 
Red Bank Rd., Fairfax, near Cincinnati, totaling about 400 
000 sq ft floor space. Entire project is reported to cost close 
to $5,000,000. Proposed to begin work soon 

Eugene, Ore.— Sacred Heart Hospital Sisters of St. Jose ph 
Eugene, plans boiler plant for central-heating service in new 
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hospital on local site. Project will comprise several buildings 


nd is reported to cost approximately $2,000,000. John W 
Maloney, Centra! Bldg., Seattle, Wash... is architect 
Pittsburgh, Pa...H. J. Heinz Co., Inc., 1062 Progress St 
Northside, prepared food products, plans extensions and 
47.33 FIFTH STREET mprovements in power house at plant, including installa 
LONG ISLAND CITY 1,N.Y tion of equipment for increased capacity. Peter Loftus, First 


Representatives in Principal Cities National Bank Blidg., Pittsburgh, is engineer 





ASME Holds 70th Annual Meeting 


TILE the technical sessions of 
the ASME 
lost none of their 


members 


annual meeting 
have : 
or interest for the 
attend, the mecl 
like all other branhes of the profes- 
sion, are beoming increasingly con- 
cerned with the non-technical fac- 
affecting individuals 
and citizens 

This was well illustrated at the 
70th Annual Meeting of the Society 
held November 28 to December 2 at 
the Hotel Stailer, New York City 
and attended by approximately 5000 
Great 


sessions 


importance 
who 


lank al engineers 


tors then as 


members of the organization 
interest manifested in 
dealing with the possibility of 
management-labor 
education of engineers 


was 
im- 
proving rela- 
tions; the 
thei: 
and their prospects for the next few 
| of women in 


integration into the profession 


years; the pla en- 


ce 
obligation of manage- 


gineering; the 
ment to 
similar problems 

At the 
Gantt medal for 1949 was presented 
to Arthur C. Spurr 
Monongahela Power Co.., in recogni- 
tion of his leadership in revitalizing 
the social and economic life of the 
area of his influence. That 
has been attracting much attention 
n the industry for 
time; to have it thus publicly 
claimed is very heartening and 
field 


j 


leadership ana 


prov cde 


management luncheon, the 


preside nt of the 


activity 
powe I some 


ace- 


pleasing to the whole 
Reheat Economics 

Among the technical problems for 

power engineers, re heat cye les were 

in detail. R. P. Moore, in 

Investment Costs of 

compared cost data on re- 


discussed 
a pape I on 
Reheat 
cent reheat and non-reheat installa- 
tions. On the basis that the cost of 
power plant equipment does not 
vary with its size but nearly as the 
factor 0.7, credits and debits for the 
two cycles showed a credit of $2.16 
per kw for reheat against a debit of 
$3.88 per kw, making a net addi- 
tional charge of $1.72 per kw for the 
must be balanced 
through 


reheat cycle. This 
operating savings 
higher efficiency 

R. W. Hartwell and H. A. Wagner 
compared four installations and con- 
cluded that the reheat installation 
onomically in 
although, if 100 per cent 
I and 


against 


appears favorable ec 
all Cases 
capacity charges are assigned 
annual plant factors of 60 per cent or 
} 

iower are in favor 
reduced 


Harris 


ised, the savings 
reheat are considerably 


Dannettel and G. § 


ctor 


Sina ison 


in ompal! 
yn-reheat cycles that 
sI \ dvantages in select- 
ng i ig, 1050-F straight con- 
densing un 1 a particular statior 
Possibil of the Regenerative 
Steam Cycle at Temperatures up to 


1600 F were treated by P. H. Knowl- 


ton and R. W. Hartwell. A method 
f evaluating steam power plant 
losses by means of the entropy bal- 
ance diagram was explained by 
Allan Keller J D Yoder, W. L 
Webb and T. Baumeister presented 
a paper showing how increased 
power production can be obtained by 
exhausting high-pressure turbines 
direct to process rather than to coils 
of evaporators used to produce proc- 
ess steam. An important factor in 
gain is the use of properly- 
treated boiler make-up 
Combustion of Pulverized Coal 
Effect of Pressure on Combustion 
of Pulverized Coal, a paper by T. T 
and A. A. Orning, showed 
decreased initial heating 
higher pressures lead to less 
complete combustion, despite the 
beneficial effects of using oxygen 
H. Perry, R. C. Corey and M. A 
Elliott described gasification of pul- 
verized coal with oxygen and steam 
Two papers, one by E. C. Russell 
and the other by J. N. Ewart, dealt 


with the experiences of two electric 


this 


Omori 
how rates 


under 


itilities in adopting bulldozer-carry- 


il storing and reclaiming 


all units for 
coal 

A symposium on uses and disposal 
of fly ash brought out the fact that 
industry has been making consid- 
erable use of it as a partial replace- 
ment of Portland cement, as a fine 
aggregate in cinder 
bitumastic road construction, in 
thermal insulating cement and in 
special sand blasting 


concrete, in 


At the 70th Annual ASME meeting, Nov. 28—Dec. 2 
Left to right:—James D. Cunningham 
Cc ncoming president of ASME for 1950; Clarence E. Davies 
New Orleans 


a good story 


M. Told 


consulting engineer 


Experiences with potassium sul- 
fite decomposition and silica deposi- 
tion resulting from boiler feedwater 
at Springdale were related by L. E 
Hankinson and M. D. Baker. Pro- 
fessor F. G. Straub reported on a 
form of sodium phosphate hide-out 
in 1700-psi boilers that differs from 
normal hide-out 

Three European closed-cycle gas 
turbine installations were described 
by Curt Keller, while George R 
Fusner described heat exchange 
equipment for a 5000-kw gas-turbine 
generator reports were 
given on the experimental stationary 
coal-fired gas turbine unit of LDC 
at Dunkirk, which had operated 
continuously on coal for 40 hr up to 
time; also on the per- 
the Union Pacific's 
oil-fired gas turbine loco- 


Progress 


meeting 
formance of 
Bunker C 
motive now in commercial service 
Hydraulic performance of centri- 
fugal and axial flow compressors was 
covered by A. J. Stepanoff, who ex- 
plained how and why the relations 
between head-capacity-speed and 
physical dimensions are determined 
completely from the velocity con- 
siderations 
Influence of 
conditions in 
type hydraulic 
cussed by A. Puyo, and an illus- 
trated description of a 62,000-hp 
vertical impulse turbine under 1118 
ft head W. F. Boyle 
and 1. M 


wear and 
Francis and 
turbines 


operating 
impulse 


was dis- 


was given by 


White 


1949, three important figures enjoy 
president, Republic Flow Meters 
ASME secretary; James 


ASME 1949 president 











Here’s THE 1950 CATALOG 


LIBRARY 


MARKE } PLACE we ony Het of the letest standard este 
logs and bulletins is designed to aid the 


engineer in maintaining his permanent cata 

»g file of engineering data. The items 
isted, unlike those under Helpful Bulletins 
will appear each month except for additions 
and deletions determined by space require 
ments or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon 
nm requesting these copies 





BOILERS AND AUXILIARIES 
201 hats | Precsese one ote 


for water tube and fir ibe bollers are 
omplied in a handy refer 2 . Tech- 
cal Data Card N 
sures In pounds 
seamless and electri resistance welded 
carbon steei tudes or nippies for different 
diameters and gages of tubes conformin 
to ASME specifications Chart covers 
etter-size pages, is printed on firm stock 
and punched for use in binder. The Bab- 
ck & Wilcox Tube Co 
Blast Furnace Burner Bulletin 
8 ye tl f published on 
4 pp. de 
yurners and 
for use not 
in comb! 


fuels 


irn f 
Peabody E 


Water Tube Boilers—-This 12-pp bul 
203 letin Ulustrates and desc ribes spe- 
al and standard power plant bollers and 


packaged steam generators. Includes data 
and dimensions Springfield Boiler Co 


VALVES, TRAPS, PIPING 


2 Pipe Distribution System Data 
Engineering Distribution Data for 


Underground Steam Distribution is the 
HOTEL JEFFERSON title of Section 480-2, 34 . of practical 
sefulness ose who » with prob 
m ved in wulated piping di ibu- 
ST. LOUIS, MO. tion sy ns. I re 1ayo o ES seu 
and i of estimating steam loads 
nelu >AID y chart 
AUGUST 15-16-17-18-19 yy E-E 


saturated steam 





Oth Ar | ons d » gives specific 1“ Of steam and hot 
. ition piping with prefabri- 
~ 


conduit illustrated with 
leld installations and industrial 
a lated pipe units, also 
sethod of making field 

The Ri c-Wil Co 


resistant valves and piping materials 

are covered in illustrated circular No. 320 

32 pp. Contains information on manufac- 

turer’s complete line of valves, fittings 

fabricated pi “ and pipe colls to meet a 

wide r rrosive conditions. Listing 

on and cutaway draw 

sis n mm l complete specifications 

These Exhibitors Have Already ASK FOR REGISTRATION ANALYSIS Ana prices. Includes a deseription 
| y 1etals seq anc ‘ rrosion u 

tr ied are several pages 


Reserved Space for the 1950 Show =. do beer tenants Poem an ndensed recommendat 


205 Piping Materials Catalog—Corrosion 


, ‘ 
AS i¢ 


— os Here is a collec- 

206 :: ie manufac 

turer's 1 of eoren ostatic steam traps 

os inverted bi ucket steam traps float-thermo- 
Natio static traps. radiator traps and 
vah receivers and lift traps 


customers and prospects 


ations d scussed 
nsions and prices 
JOUN ©. Toone enone 
Exhibu 
NATIONAL Powe Manage, Pipe Hanger Catalog — Ninety-page 
Surte a 7 a SHOW t z D its ‘ e buyer's 
© West Adams Sires: t t 
hicage 3, 
Show them...Sell them... TaaP one ae 


with a Power Show Exhibit 














ANNOUNCING! 


The New 150° Hancock 
“S00 Brinell” Bronze Valve 


300# Valve Results 
at 150# Valve Prices! 


“Super-Tough” is the word for the new 1 sof 
Hancock “soo Brinell”” Bronze Valve. With a 
diaphragm construction equal toa 300# bronze 
valve, real strength and rigidity are built into 
this new bronze valve. Super-finished “soo 
Brinell” stainless steel seats and discs prevent 
leaks, cut maintenance cost to a minimum. 
Note the extra-rugged structure that means 
top ability to withstand expansions in piping 
systems, strains from installation and piping. 
Save money, increase efficiency, stop leaks. 


Install new 1s0# Hancock Bronze Valves. 


For complete informati e your local distributor 





Diaphragm construction of new 1502 


Hancock Bronze Valve 125% to 230% 


Usual bronze valve 
diaphragm 


stronger than found in usual bronze valves 








ANCOCK Valves 


A PRODUCT OF 
MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


NI 3HOOW 9 


Valves, ‘American’ Industrial and 


Hoists and other lifting specialties 
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THIS HAYS 


QUICKLY PAID FOR ITSELF 


How to get more steam to meet the demands of 
steadily increasing production, with all three boilers 
in continuous operation: that was the problem at 
General Mills’ plant in Paris, Illinois 


itomatic Combustion Control System with 
nentation was installed—and the problem 
»xist. Production went up sharply from 
hels per day using three boilers, to 22,500 
i using only two boilers—with the 
standby. Combustion is smokeless, velocity of 
gases was reduced, operating pressure is higher and 
turbine steam consumption dropped 1000 pounds 
per hour. CO, averages 15 percent as against the 


previous 7 percent; boiler efficiency rose from 55 to 
7 t. Steam costs dropped sharply. The Hays 


ystem quickly paid for itself 


18 percen 


f Hays performance are not 
nd indicate that it’s good business to 
it this modern electrical system, to 
ill accomplish for you in 
and lower costs 
ir plant's steam requirements with a Hays 
bligation, of course. And write for 


worth reading 


meus aia 


coal FL ewerrtes GAS amalTIE RS oaarl Gaets Ce, etcoeetes 


mensional diagram and listed with dimen- 
sions and prices Catalog also includes 
standard specifications, photos of installa- 
tions and terms of sale. Indexed for quick 
reference; punched for filing in binder 
Grinnell Co., Inc 


208 Valves Bulletin—A new catalog sec- 
tion 12-H describes all types of the 
company's cast steel pressure-seal bonnet 
vaives. Information on choosing the best 
size valve for your service is given in one 
page of the booklet under the title, “Cor- 
relation of Valve Size and Pressure Drop.” 
Design and construction advantages of 
the valves are given and tabies of pressure 
and temperature ratings. Details of de- 
sign including operating mechanism, body 
design, disk piston, and other features 
are explained Dimensional details are 
given in tabular form accompanied by di- 
mensioned line drawings. A standard ma- 
terials spec ification table is presented 
Edward Valves, Inc 


209 Rubber Expansion Joints — This 8 
page bulletin AD 137 tells about the 
application, construction, styles, service 
and advantages of the company’s line of 
rubber expansion joints. Other informa- 
tion given, includes “How To Order” and 
a table of dimensions which is accom 
panied by dimensioned line drawings. The 
bulletin is well tllustrated. The Garlock 
Packing Company 


210 Control Equipment—-General Cata- 
log 001, 30 pp, is devoted to measur- 
ing and control equipment for water and 
sewage works, power and processing in- 
dustries. Catalog illustrates and describes 
in detail: venturi tubes and meters, con- 
trollers, gages, manometers, pitot equip- 
ment Includes capacity tables, dimen 
sional data, specifications, layout drawings 
Simplex Vaive and Meter Co 


211 Flanges for Severe Service This 
4-pp bulletin describes and illus- 
trates a flange specially developed for serv- 
ices involving severe abrasion and corro- 
sives, and for use tn suction and discharge 
service. Photos and sketches illustrate the 
flange and its parts. Bulletin also covers 
a flexible rubber pipe for use with abrasive 
or corrosive material, as well as an acid- 
and corrosion-resistant duct, listing solu- 
tions this duct will handle. Goodall Rub- 
ber Co 


HEATERS, HEATING 


12 Fan Heater Bulletin—Here's a 2-pp 
2 illustrated bulletin (No. 108) on a 
new high pressure steam fan heater de- 
signed for complete utilization of both 
sensible and latent heat of high pressure 
steam. One page is devoted to description 
and photos of the heater. Other page con- 
tains a sketch in color showing how the 
heater works. Niagara Blower Co 


covers forced air space heaters, d!- 
rect-fired by oll, gas or combination fuel 
and ranging in output from 400,000 to 
2,000,0000 Btu, for comfort heating, year- 
round ventilating, tempering make-up air 
process drying and heat curin It dis- 
cusses their design and principle of heat 
distribution and lists 18 reasons why these 
heaters are recommended for open space 
heating Includes specifications, capacity 
and dimension tables, sketches illustrating 
operati principles and construction de- 
talls and pho’ raphs showing the heaters 
in use. Dravo Corp 


13 Space Heaters—Bulletin 523, 12 pp. 


Packaged Heat Unit heaters fea- 
214 turing low first cost, easy instal- 
lation and continued low cost per Btu are 
presented in this 12-pp booklet. Text ex- 
plains bow these packaged heaters are de- 
signed to operate instantly on oll or gas 
fit heat output to requirements of day, and 
provide heat where it's wanted. I[lustra- 
tions include photos of heaters and several 
installations and many sketches showing 
advantages and construction details. Prat- 
Daniel Corp 


Tubular Heat Exchangers—Bulletin 
215 916. 32 pp. is highly informative 
The bulletin describes the present designs 
of the company’s tubular heaters, coolers, 
condensers and heat exchangers and their 
distinctive features. The various ty of 
shells, tube bundles, «‘ationary he and 
floating heads are 1 lly explained, to- 
gether with statements of the particular 
services for which each is suitable. An 
additional helpful feature of the bulletin 
are tables of the characteristics of tubing 
the thermal! resistance of tubes and pipes 
of many different metais and alloys, and 

cifie gravity and pounds per gallon 

ding to degrees Baume and API 

charts of specific heats 

f midcontinent crude oils and for solv- 
ng MTD formula with correction factors 











Oll Cooler Equipped Diese! 
Air Compressor 


Oil Cooter Equipped Die 
Casting Machine 


IN STOCK UNITS OR 
HIGHLY SPECIALIZED DESIGNS 


ROSS STANDARDIZATION 


BRINGS TIME-SAVING, 
COST-SAVING BENEFITS 


Oi! Cooler Equipped Diese! 


As both machinery manufacturers and users well 
know, Ross’ complete standardization and mass produc- 
tion of smaller size exchangers enable the immediate 
shipment of many units from stock and the immediate 
assembly of many others from stocked parts. The net 
result is extensive use of Ross exchangers as original 
accessories by the Diesel, hydraulic machinery and like 


’ High Pressure Bleeder Heoter. 


But the time-saving, cost-saving benefits of Ross 
standardization are not limited to size and type. Many 
apply to even the most specialized of custom-engineered 
exchangers. For having completely standardized and 
carefully classified all essential components of such 
larger, more complex equipment as power plant surface 
condensers, refinery heat exchangers*, high pressure 
bleeder heaters or mammoth fuel oil heaters . . . Ross 
can eliminate many of the engineering and fabricating 
costs and delays commonly associated with specially 
engineered units. Suctoce Condenser 


* Ross refinery type heat exchangers conform ther 
molly and mechanically to stondords of Tubvier 
Exchanger Monufoctyrers Assn. of which Ross is o 
member 
As port of your program for greater plantwide productivity 
would be to your advantage to be familiar with the full details of 
cost-reducing, time-reducing Ross standardization. Write 
ROSS HEATER & MFG. CO., INC Division of American Radiator 
& Stondard Sanitary Corp... 1428 West Ave., Buffalo 13, N. Y 


EXCHANGERS -|.. MAKE OTHER PRODUCTS BETTER 


my ewig home and mduatry 
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helping balance a 


440,000,000 ton-diet 


| » 
» a > 
— L The total annual rated 


capacity of Richardson 
Coal Scales serving steam generat 
ing plants in public utilities and 
industrials is greater than the esti 
mated 440 million tons of coal con 
sumed industrially throughout the 


natwon last year 


Leading surveys of latest develop 
ments in central station and indus 
trial power plant design trends 
emphasize the importance of fuel 


When it comes to check 


ing coal « msumption the reasons 


ecomomy 


for preference for Richardson Scales 


are) = 60vobvious By weighing every 


accurately to of 


ounce of coal 
1°, day 


a positive check on coal used in re 


in and day out, they provide 


lation to power produced... identify 


wasteful boilers and permit correc- 
before fuel 

Thus they 
importantly to lower 


tion of inethcrencies 


losses become serious 
contribute 


pow er costs 


The extensive Richardson line of 
equipment for weighing, conveying 
and feeding coal includes a model 
ideally suited to your space layout 
. Sta- 
floor-mounted models, sta 


and capacity requirements. 
ftromary 
tionary and portable models 
mounted at mid-section, and com- 
bination 


conveyor and elongated 


scales. Dust-proof, pressure-tight 
housing contributes substantially to 
planc cleanliness 


Why not 


valled experience 


trust Richardson's unri- 
$0 years old—to 
bunker to 
stoker (or pulverizer)? Hundreds of 


public utilities, municipalities and 


weigh your coal from 


industries do 


GPs sre 


RICHARDSON SCALE COMPANY, Clifton, N. J. 


ATLANTA 


NiW YORK - OMAHA - 


OSTON « BUFFALO « CHICAGO + MINNEAPOLIS - WICHITA 


PHILADELPHIA + SAN FRANCISCO + DETROIT + PITTSBURGH - MONTREAL - TORONTO 


for other than countercurrent conditions 


The Griscom-Russell Co 


216 Chemical Soot Removal Ten-pp 
Bulletin 43, om the chemical re- 
moval of soot from boiier furnaces, explains 
the research work that led to the develop- 
ment of manufacturer's new chemical soot 
remover and siag alieviator for coal fired 
boiler furnaces. it tells how this combus- 
tion catalyst prevents soot formation 

furnace internals and heips to end the 
smoke problem. National A.uminate Corp 


21 Water Heaters—Iliustrated 6-pp Bul- 
letin 70, Section I, on instantaneous 
type water heaters contains detailed capac- 
ity and dimension tables for two-pass 
four-pass and six-pass designs, with tube 
bundles removable for inspection. A typical 
piping hook-up for installation of these 
heaters is shown. Also included are instruc- 
tions for heater selection, engineering data 
to determine boiler capacities required for 
heating water, and a chart to determine 
pipe sizes for any steam fiow at most 
pressures. Davis Engineering Corp 


21862" Heater—A simplified verti- 
cal tubular heater suitable for every 
process duty and designed to hold initial 
and maintenance costs to a minimum, is 
the subject of 4-pp Bulletin 0-49-7. In- 
cludes a complete description of this sim- 
plified design which features the use of 
bare tubes and the absence of any metal 
parts exposed to furnace gases. also a dis 
cussion of the design's advantages. Cut 
away drawings illustrate text Foster 
Wheeler Corp 


16a Drainage Control 
Manufacturer's system of high- 
pressure and high temperature conden 
sate drainage control is fully explained in 
24-pp Publication No. 3250. Contains use- 
ful data on steam flow conditions and 
heat exchange characteristics. Gives ma 
terial and operating specifications and 
capacity ratings for both standard and 
high differential units in six sizes from 3 
to 25 hp based on a maximum of 200 psi 
above process pressure. Differential pres 
sures to ; listed and capac 
ities for tabulated for unit 
inlet pressures. Illustrations include photo- 
graphs and dimensional drawings in color 
showing design and construction of both 
types of units. Cochrane Corp 


TREATMENTS, PREVENTIVES 


22 Water Conditioning Bulletin—This 
is an eight-page discussion of water 
and chemicals developed for conditioning 
it to control scale and algae and inhibit 
corrosion. Describes several chemicals in 
detail, giving properties, composition and 
application Also discusses special pur- 
pose chemicals. Wright Chemical Corp 


22 Corrosion Analysis—-Excellent work- 
ing data on galvanic corrosion is 
contained in this 8-pp technical study of 
corrosion by concentration celis, reprinted 
from Inco Corrosion Reporter, Vol. 3. No. 1 
Discusses concentration cells, the metal- 
lon cell type. oxygen cell type. reversible 
concentration cells, their practical aspects 
and some rules for minimizing or prevent- 
ing concentration cell corrosion Ilus- 
trated with sketches showing conditions 
which accelerate corrosion The _ Inter- 
national Nickel Co., Inc 


Corrosion Resistance of Nickel Alloys 
22 —Technical Bulletin T-3 contains 
44-pD of illustrated information on the 
resistance of high nickel alloys to corro- 
sion by sulfuric acid. Although technical 
in nature, it is written so as to be readily 
understood by non-technical staffs. Per- 
formance of 30 nickel-bearing materials tn 
a wide range of service is discussed, and 
there are tables and 33 graphs and 
photos in addition to text. Probiems in- 
volving a wide range of operations from 
the pickling of steel to petroleum refining 
and textile processing are covered. The 
International Nickel Co., Inc 


Cleaning Industrial Setomene This 
223 is a general information bulletin on 
manufacturer's service for cleaning steam 
generating, heat exchange and other tndus- 
trial equipment. Also included is informa- 
tion on pipe line cleaning and water well 
acidizing. Illustrations of these services 
are included, and bulletin treats in detail 
the methods used to remove incrustations 
from internal surfaces economically with 
minimum of downtime. Dowell Inc 


224 Anti-Foam Treatment — This 4-pp 
bulletin covers a new formula in 
powder form to be applied along with anti- 
scale treatment for improving steam qual- 
ity, controlling scale in boiler feed system 
and sludge conditioning. It discusses the 








One of the two 85,000 gph GRAVER 
Hot Process Softeners installed at indiano 
polis Power & Light Co. The photograph 
shows the lower portion of the sedimen 
tation tank inside the building 


=~ 


SUOSS : Wes i 


- Dieetin — 
| RR PR PE : 


GRAVER 


Hot Process Water Softeners 


This GRAVER “Success Story” took place at the ppm and causticity of approximately 10 ppm 
Indianapolis Power & Light Co. Five Hot Pro- (all as CaCOs). An effluent turbidity of less than 
cess Softeners of another make were being used, 8 ppm results in minimum filter back-washing. 


but a more efficient central installation was de- . : 
And here's another GRAVER advantage to re- 


ired. A single GRAVER unit was installed to , 
unre ~™ : member. All major component parts of the Soft- 


replace the five existing older units. When the eners were fabricated in the GRAVER shops, and 


plant was later expanded, an additional GRAVER the units were erected and initially operated by 
Softener was installed. These two GRAVER Hot GRAVER, providing a single responsibility for 
Process Lime Soda Softeners have a combined the entire job. 
capacity of 170,000 gph, and are treating feed , bins 
. i A new GRAVER bulletin explaining the func- 
water for boilers operating at 625 psig and 750°F. ; 
tions, principles and applications of Hot Process 
The thorough effectiveness of this GRAVER Softeners and the distinctive features of GRAVER 
installation is shown in the following results: designs is now available. You will find it paru- 
The raw water hardness of 290 ppm is reduced cularly informative and helpful. Write for your 
to less than 15 ppm with excess soda ash of 25 copy today. 


ow 408 


_GRAVER WATER CONDITIONING CO. 


216 West 14th Street, New York 11, New York, U.S.A. 
CHICAGO e PHILADELPHIA e CLEVELAND 
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implex. 
varrous lhe Sap 
| error 


With New 
TYPE H METER 


An extremely accurate meter which measures 
flows within + 2% over a 13 to 1 range! 


+ TR oe 


isccrning cowinectr requires iccuracy ibove all 
rument he purchases. Within its flow range the 
Meter re wisters measurements that ire more accu- 
» usually encountered in commercial instrumentation and 
rows the ga 
Hi Met is Sf I} ned for 
Use with Venturi Tube, Flow Inclusion of three vital measuring 


Norrie, or Orifice Plate elements —indicator, recorder 


totalizer 
Measurement of hot or cold water —— 


steam, process liquors, gases Testing in place at any time with 
trade wastes, sewage or sludge on easily applied manometer 


test device 
Wall bracket, instrument panel . 


or floor mounting outdoor or Maximum differentials of 114 
indoor as desired or 64" of water as desired 


Easy flow reading, utilizing 
evenly speced chart and dial 
graduations 


5 AccuRATE} 
ITS S/MPLEX Me Dept. 1, 6783 St., Philadelphia 42, Pa. 


SIMPLEX 


VA A COMPANY 


tree | ‘ N Oro the Simplex Valve & 


problem of steam contamination and ex- 
plains the action of this polyamide anti- 
foam treatment. Tells how it should be 
applied and gives dosage requirements. A 
discussion of its advantages is accompanied 
by photos showing the effect of polyamide 
action on a bolling dilute Nacconol solu- 
tion. Dearborn Chemical Co 


22 Boiler Corrosion-—-A 12 page arti- 
cle discussing the cause and pre- 
ention of corrosion in holler systems is 
presented in Betz Technical Paper No. 111 
tied “Corrosion: Its effect in Boller Sys- 
tems The corrosive effects of oxygen 
arbon dioxide, ammonia, hydrogen sul 
fide, acidity and physical factors are evalu 
ated. Numerous Ulustrations, graphs and 
tables aid in understanding the article 
W.H. & L. D. Betz 


Turbine Blade Deposit Study—-Iden- 
226 tification and prevention of steam 
turbine blade deposits and boiler water 
conditioning to prevent such deposits are 
discussed tn the new 16-pp illustrated Bul- 
letin 28B7030. Describes x-ray diffraction 
methods employed by the company for 
identification purposes and the results ob- 
tained. Tables list the partial chemical 
analyses of deposits containing sodium 
disilicate, occurence data on compounds 
found, composition of turbine deposits 
from turbines operating at various throttle 
essures and temperatures, and compar!- 
of compounds ban nd in turbine blade 
jeposits with boller perating pressures 
Allis-Chalmers Mfe Cc 


Boiler Water Manual -Pactual tnfor 
227 mation mn standard methods of ap 
plying chemicals in the treatment of water 
for bollers is presented in this 16-page 
technica! bulletin. called ya Method 
122 Discusses pretreatn it of raw water 
application of chemical teed! ng to pre- 
treating operations and both constant rate 
and flow responsive feeding direct to boiler 
drum and to feedwater systems. Also dis- 

isses condensate returns, flushing periods 
condenser cooling water treatment and 
chemical tanks Illustrations include 
photographs of two feeders and diagrams 
f the various methods described. Punched 
for filing in ring binder Proportioneers 


Ine 


Water Softener Equipment How 

228 the problems caused by hard water 
can be offset by the use of water soften 
ers is explained in letin 2386. 12 pp 
lescribing ton z equipment It 
er flow ipfiow and 
fteners Contains 

ym of a fully au 

1 r ww how an ion ex- 
changer is built and how it works. Bul 
etin also contains flow diagrams showing 
arrangements for nstallation f water 
ofteners and ides detailed, tllustrated 
liscussior f 1 or alves wed in 


them. T) P 
( orrosion Treatment Corrosion 
229 > f Steam and Condensate 
4 : 


condensate sys 
described as af 


ndensate 

ries and ty l nomies obtained 
power plants i v4 reatment 

ides graphs sh r ationship bet ween 
ree CO,, pH 1 Ke : in water, and 

» solubility of ren in water when ex 

sed to air « r is pressures 


Archer C« 


230 ( news - Feed Sy stems 
plet packaged” units 


direct t 


ELECTRICAL 


Electrical Diagram Guide—The pur 
pose and use f electrical diagrams 
ipplied with switchgear equipment are ex 
ained in Bulletin GET 1293A. It was 
written to help those who install. operate 
maintain switchgear equipment make 
the best use of the diagrams that 
with such equipment. Discusses 
ne-line, elementary, connection and inter- 
connection diagrams. It tells their scope 
and uses and illustrates symbols used and 








WHERE TO USE LUMNITE 
IN POWER PLANTS 

















Your steel stacks get full protection from corrosion and heat when 
LUMNITE linings are installed. These linings boost drafts by keeping 
gas temperatures up. They resist attacks of condensate and sulphurous 
gases. Linings are jointless, allow no ‘‘breathing.”” LUMNITE thus 
adds years of service to old stacks. In new stacks, LUMNITE heat- 
and corrosion-resistant concrete protects the steel indefinitely. 
LUMNITE linings are easily installed. Reinforcing mesh is attached 

to steel angles or other projections welded to the steel shell .. . the 
mixture of LUMNITE and insulating corrosion-resistant aggregate is 
applied over the reinforcing mesh. Ready 24 hours after installation, 
LUMNITE linings reduce outage time to a bare minimum. 

Fectery-prepared mixtures of LUMNITE and In stacks, as well as other power plant installations, listed in the 

selected oggregotes. Mixed with woter on : fi : : ; 

the job, cast into place for door linings, column at left, LUMNITE provides high structural strength, high 

arches, boffles, furnace walls. Special shapes . ih 

can be cast ia molds, ready withia 24 hours. heat resistance and low thermal conductivity. 

Castebles to meet different temperature and 

lesuletion needs are mode by refractory “TU MNITE the pe 

monviacturers, so'd by thew dntribytors. minate cement fr 
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‘Lumnite Division 


UNIVERSAL ATLAS CEMENT COMPANY 


UN ITEO STATES STEES CORPORATION SueoestOr1aeyv 


135 EAST 42nd STREET * NEW YORK 17,N. Y. 


“THE THEATRE GUILD ON THE AIR Sponsored by U. S. Steel Subsidiaries Sunday Eve nings—-NBC Network 
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1. Easily adjustable to any 
set pressure. 
2. Gradual opening and re- 
seating of discs, which means 
pressure increases relieved 
smoothly with minimum relief 
area exposed, making for 
economy of operation. 
3. No blow back in reseating. 
4. Equilibrium of system is 
not disturbed. 
5. Complete protection of 
equipment is assured. 

Write for Publication 4150 


COCHRANE CORPORATION 
3123 North 17th Street, Phila. 32, Pa. 


a 
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| Drainage Capacity of Nicholson 


PISTON-OPERATED SUPER - TRAP 


T 


Plant Use 


With valve orifices up to 2” diam., Nicholson piston-operated steam traps offer 
unsurpassed drainage capacity. Universally specified for draining steam puriflers 
mn power plants, where thousends are in use; discharge large volumes of water 
most instantly Increasingly installed wherever water and dirt in volume are a4 
problem: superheated steam lines, headers, separators 
heaters. Other features: won't leak even if cooked dry 
3ged w orking parts »f stainless stee Pressures, 2 to 
650 Ibs. The lowest price large-capacity 

trap manufactured 
NICHOLSON WEIGHT-OPERATED 
TRAPS —Three models for pressures to 
200. 650 and 1500 Ibs.; for steam, air 
gasoline. Also feature large capacity 


and proof against leaking 


Catalog 448 or see Sweet's Mode! W¢ 


W.H. NICHOLSON & CO., 160 Oregon St., Wilkes-Barre, Pa. 
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common variations and explains ASA de- 
vice function numbers and conventions 
General Electric Co 


232 Transformer Buyers Guide—An ex- 
cellent technical manual on instru- 
ment transformers is this 80- e catalog 
GEA-4626B. Contains descriptions, photo- 
graphs and index of ratings and construc- 
tion for indoor and outdoor potential 
transformers, indoor and outdoor current 
transformers, outdoor metering outfits and 
portable potential and current transform- 
ers, according to cycles. Dimensions, prices 
and shipping weights are included with 
listing of each ‘ype: as is reference to 
manufacturer's bulletin dealing with that 
ty of transformer. Index of ty shows 
voltage and frequencies. Also included are 
tables showing mechanical and thermal 
limits of current transformers. Book has 
firm covers and ring binding for long-time 
reference use. General Electric Co 


233 Synchronous Generators—This Bul 
letin, 05B6139A. describes construc 
tion features and electrical characteristics 
of engine-type synchronous generators in 
standard ratings from 25 to 10,000 kva and 
for standard speeds from 100 to 600 rpm. 
for Diesel, steam or gas engines Also 
describes and illustrates mechanical con- 
struction of stators and rotors and dis- 
cusses machine characteristics, ratings 
voltages, frequencies, phases, temperature 
rises and operation at high elevation. Il- 
lustrations show typical installations 
Available control accessories are listed, as 
are manufacturer's other products and 
territorial sales offices Allis-Chalmers 
Manufacturing Co. 


234 Synchronous Motors — High speed 
synchronous motors are described in 
this recently-issued 4-pp bulletin PB 5600-1 
The bulletin is packed with descriptive 
matter and photographs explaining fea 
tures of the motors rotor and stator. Me- 
chanical modifications also are illustrated 
Elliott Co 


235 Mechanical Rectifiers — Presenting 
mechanical rectifiers as a simple 
solution to the problem of low voltage 
power conversion, Bulletin 4809, 12 pp, 
covers their history and advantages, using 
charts and graphs as evidence of their in- 
herent high efficiency. Also provides an 
illustrated explanation of rectifiers’ operat- 
ing principles. I-T-E Circuit Breaker Co 


PUMPS, COMPRESSORS, ENGINES 


236 Steam Engine Governor Data—This 
new bulletin No. 502, describes the 
company’s Type EN fully enclosed self- 
lubricated governor which is described as 
giving “precise, dependable engine speed 
control.” Milustrations of the unit are pre- 
sented and a parts list, accompanied by a 
sectional diagram is given One section 
Installation and Care” tells how to as- 
semble governor to engine cylinder and 
how pulleys should be proportioned, the 
proper type of belt for use with the gov 
ernor, correct lubrication procedure, meth- 
od of packing and other data. Troy En- 
gine & Machine Co 


23 Condensers—Bulletin 441-C, 28-pp 

covers in detail every phase of man- 
ufacturer’s line of condensers—their sim- 
plicity of design, accessibility, construction 
features Illustrated with photos and 
drawings showing complete assemblies, 
parts, principles of operation. Bulletin also 
discusses emergency replacements, service 
and maintenance facilities available, and 
auxillary equipment Includes condenser 
tube data, pressure-conversion tables. Con 
denser Service & Engineering Co 


2 Compressor Selection Chart—Here's 
38 a new selection chart, based on nor- 
applications handling air with atmos- 
pheric intake essure It simplifies selec- 
tion of proper size compressor for average 
ndustrial use, with quick comparison be- 
tween discharge pressure pounds per 
square inch gage and piston displacement 
ibic feet per minute and shows recom- 
mended compressor bore and stroke in 
nehes. Chart covers two letter-size pages 
Worthington Pump and Machinery Corp 


Air Compressor Lubrication Manual 
239 Valuable information on air com 
pressor maintenance is contained in this 
40-page book on the lubrication of air 
ompressors, second edition Subjects 
treated include compressed air, compres- 
sors and related equipment lubricating 
systems, compressor ls and their applica- 
tions, lubrication requirements operating 
hints, oll requirements, storage and care 
f compressor olls, and safety precautions 
All discussions are tllustrated with large 
lear photographs I drawings showing 
ymstruction and n of compressors 








their lubricating systems, etc. Cities Serv- 
e mn the South, Arkansas Fuel 
OU Co.) 


240 Steam Pumps -—- This is manufac- 
turer's collection of bulletins 
covering all types of centrifugal and re 
iprocating pumps for a wide range of 
ndustrial uses. Contains more than 80 
Pp in all and includes photos, dimensions 
specifications, ratings and application data 
Warren Steam Pump Co 


INSTRUMENTS AND CONTROLS 


241 Smoke Density Recorder Bulletin 
211, 4 pp. tells how company's bo- 
lometer-type smoke density recorder pro- 
motes efficient furnace operation and how 
t helps in the battle against smoke nuli- 
sance It describes and illustrates the 
smoke detector which consists of a bolom- 
eter receiving and measuring radiation 
from a sealed beam light source. Recorder 
specifications installation requirements, 
and measuring circuit details are also dis- 
cussed. Balley Meter Co 


242 Boiler Po Level Control Bul- 
letin 487 describes completely the 
installation of boiler water level control 
equipment at the Blackhawk Generating 
Station fisconsin Power & Light Com- 
pany. Photographs of the installation are 
presented as is a schematic layout of the 
entire station along with tabulated sig 
nificant data. A large, full-page cross sec- 
tion of the B & W Type FH integra! fur- 
nace boiler is presented ~ ~ other draw- 
ings and ae graphs sh the accom 
panying equipment Ni rthern Equipment 
Company 


243 ¢ w _— Gages Eight-page Bulletin 

covers line of water gages for 
static aw and locomotive boilers, marine 
and refinery service and tanks for all pres- 
sures and temperatures Listings include 
photos of all gages, sizes and construction 
details Bulletin S-2, four pages, covers 
gage glasses, glass guards, sight flow indi- 
cators and related equipment. Ernst Water 
Column & Gage Co 


4 Instrument Handbook-—‘Modern pH 
2 4 ana Chlorine Control” is a 100-pp 
atalog containing a great deal of valuable 
information in addition to covering manu 
facturer's line of scientific instruments 
and accessories It explains the meaning 
ff pH control, the electrometric and col 
yrimetric methods of determining pH, and 
gives values of common acids, bases and 
foods, as well as maximum capacities of 
buffer systems It also discusses in detail 
the applications of pH and chlorine con- 
trol in air conditioning, water treatment 
boller water and many other industria 
applications recominending instruments 
and sclutions. Instruments are illustrated 
by photograph, their functions described 
and prices giver W. A. Taylor & Cx 


Temperature Measuring Instruments 
245 Por all those responsible for the 
safe operation of electric ower equip- 
ment this company has fust issued a 
revised 34 page catalog ND4-33-461 describ 
ng the company’s instruments for meas 
iring the temperature of generators 
motors, condensers, transformers, etc. The 
bulletin covers a wide variety of instru- 
ments, portable and automatic indicators 
for checking in any order on tempera 
tures. Reference also is made of new and 
lalized instruments for measuring in 
rapid succession a number of bearing 
temperatures. Leeds & Northrup Co 


Rec a Instrument Data Book 
246 An ¢ en-analyzer yased on the 
para- magnet hi roperty f oxygen, is de 
scribed and lustrated in Bulletin 49-829 

7 vantages and application 
also discusses manufac 
mn dioxide and 
s recorder 
temperature and re r or ise wit! 
nalyzers. De several recommended 
sampling sy “ms. The Hays Corp 


247 Metering Chlorine Bulletin 640-F2 
describes an instrument designed to 
accurately meter chlorine gas and deliver 
a chlorine water solution to the point of 
application. Discusses the safety and other 
features of the instrument and explains 
ts operation and maintenance llustra- 
tions include photos, a phantom drawing 
showing principle working parts, and a 
ayout diagram 3ullders-Providence, Inc 


248 Purity Indicator—-An instrument for 
measuring and indicating electrical 
onductance of steam and water is de- 
scribed and illustrated in 6-pp Bulletin 11- 
13-48 RCU. It discusses problems encoun- 
tered with steam and condensate purity 
and cites examples of how controller and 
alarm assembly are utilized in detecting 
and signalling impurities caused by carry- 
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No other tube cleaner could do it! 


% The engineer of an upstate New York university power plant 
with five large boilers tried every known make of tube 
cleaner, including our old Roto. He didn't think any of them 
“worth a hoot" for removing his rock-like scale. 


% When we developed the new ROTOJET, we sent him our 
Model 525 for field test. He was so amazed and tickled with 
the way this powerful new cleaner performed that he insisted 
on buying it. He said it was the first cleaner that ever 
cleaned his tubes properly, and that "it made a tough job 
seem ridiculously easy.” 


% No tube cleaner built during our 38 years of specialization 
in this field can even remotely compare with the new 
ROTOJET for power, efficiency, and cleaning speed. A 
single cleaning job with a ROTOJET will prove that you 


can't afford to use any other tube cleaner. 


Send for new bulletin 


ELLIOTT COMPANY-ROTO DIVISION 


147 Sussex Avenue Newark |, N. J. 
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DR-UDD 
A COMPLETE 


Paecl GtL 
ADDITIVE 


FLAME CATALYST 

Nalco SR-155 promotes more com 
plete combustion of fuel oil by 
lowering ignition temperatures of 
low volatility elements 





SMOKE ELIMINATION 
When fuel oil burns completely as 
it does when SR-155 is used—there 


is nO smoke nuisance at any time 





SOOT REMOVAL 
Nalco SR-155 removes accumulated 
soot from flues, cubes and walls, then 


heeps hire-side surtaces clean! 





SLUDGE PREVENTION 

Old oi! sludge in lines, tanks and 
preheaters is gradually removed 
No new sludge can torm while you 
use SR.-155 





CORROSION INHIBITOR 


Corrosion can be an expens 
problem when it occurs in tuel 
torage tanks and burner 
Nalco SR.155 corr 


prevents its recurrence 
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NATIONAL ALUMINATE 
CORPORATION 


6724 W 66th Place © Chicege 38 timo 
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Serving Industry through 
Practical Applied Science 


and denser euk age In 
m of typical test apparatus, also prices 
Drew & <¢ Ir 


MATERIALS HANDLING 


249 He A Materials Conveyor Bulletin 
Pr 1 deseribes this company's 
revolutionary type of conveyor designed 
for the handling of fine, dry materials. The 
book, which contains 12 pages, presents 
excellent installation views of the convey 
or, and also drawings which lUlustrate con 
struction and method of operation. The 
bulletin points out that the conveyor ha« 
no moving parte and that it has ne haz 
ards to workmen, is silent in operation 
requires no lubrication and can pass 
around obetacies. Puller Company 


250 Screw Conveyor.-Two-pp Form A-84 
describes a high-speed, direct-feed, 
bin-to-stoker screw conveyor that comes 
ready to set up. Illustrations show this 
conveyor in use and detail of its principal 
parts. Stresses economy of this conveyor 
in handiing coal and includes specifica- 
tions. Baughman Mfg. Co., Inc 


COAL HANDLING 
251° Coal Scale Data Book.-The answers 


a power e« rng! neers questions on 
ai scales are provided in this excellent 
4i-pp book, Bulletin 1143, covering scales 
for cording weight f coal consumed by 
rT bollers and weight of coal re 
ship, car, truck or storage. It 
ne sly i trated with photographs 
dels and accessories and actual plant 
ns a necessary ¢n- 

ng d c nsional data 

ed sp tions ruction 
anc Pp t weighing and feed- 
ribed Richardson 


252 * Sey Stoker Selection Pour- 
teer Porn P-520-A10M is in 
tl hoosing @ spreader 
r their invest 
nany factors t 
on. It pictures 
principle oper- 
rer's stoker en 
itages Incl 
i photos 
an Engineering 


253 0 ( — . russens Sizing Bulletin 

r bes the company's Brad 

ford easber r r sizer and 

cavenger rhe ents drawings 

f the breaker t works and then 

‘ } tr y of its operation 

the Il mine an cleaning plant 
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TURBINES 
256 Turbine : ‘colier nen ge Tey = 
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Velocity Stage Turbines 
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The 
MAINTENANCE DEPARTMENT 
of 
CONDENSER SERVICE 
& ENGINEERING CO., INC. 
100 RIVER ST, HOBOKEN, N. J 


Offers to do 
QUICK—PROMPT 
RETUBING SERVICE 


on BOILERS — CONDENSERS 
HEAT EXCHANGERS 


ANYTHING WITH TUBES 


24 HOURS A DAY — 7 DAYS A WEEK 
365 DAYS A YEAR 


SATURDAYS - SUNDAYS 
HOLIDAYS 
WE CARRY TUBES IN STOCK 
CALL — TELEPHONE: Day and Night 
NEW YORK: REctor 2-9363 
HOBOKEN: HOboken 3-4428 
St. Paul, Minn 
Doay—Nestor 9675 - — Emerson 3219 
Chicago 
Day—STote 72-1415 - Ean Sitetdreke 3-4735 
Boston Mass 
Doy—LAfayette 3-109! - Night—MYstic 6-4552 
Tulsa, Okle 
Day—Tulse 5-7717 - Night—Tulsa 4-4060 
Phila, Pa.: Day—Wilmington (Del) 7151 
Night—Chester (Pa 2-4576 
Baltimore, Md: SAratoge 5285 
Atlanta, Go Dearborn 4477 
Washington, D. C.: Republic 4875 
les Angeles, Col: TRinity 7861 














Consult Us For: 


CHIMNEYS ... 
FURNACE WORK... 
BOILER SETTINGS 


AMERICAN CHIMNEY CORP. 
143 Fourth Ave New York 3, NN. Y 
BRANCHES 
BOSTON @ PHILADELFPHIS @ CLEVELAND 
DETROIT @ PITTSBURGH e@ CHARLOTTE 








ng how to estimate turbine sizes. [llustra 
tions include cutaway view, photos of parts - 
Speed governor and regulating valve, and 
emergency governor and trip valve are 
described in detail. De Laval Steam Tur- 
bine Co 
The Answers on Turbine Oi)—This N HEAT BALANCE FRESH WATER SUPPLY 
258 i2°pp booklet answers several q for STATIO or 
tions power engineers ask about turbine “A om ns, 
including: What auses deposits : 
I acidty ncrease 


MISCELLANEOUS 


259 Pump Packings—Packings for ine 
on reciprocating and centrifuga 
pumps are lllustrated by photo and de 
scribed in this 4-pp folder. It covers pack 
ngs for practically all services and in 
ludes a table of recommendations to facil 
tate selecting the right packing for any 
Particular application. Johns-Manville 


Shop View of SALT AND FRESH WATER EV APORATORS 
buil? by PARACOM for Sen jvon Steam Electric Stotion, 
Porto Rico W ater Resources Authority, San Juan, Porto Rico, 
jackson & Moreland, Boston, Moss., Consulting Engineers 


Cooling Towers—-Double-flow cool 
60 ng towers are featured in 20-pp 
Bulletin *. It discusses the principle of 
double-flow cooling, the mechanical equip 
ment utilized, construction features of a 
is type, water distribution, cot , , ‘AN UAN P Kw 
and safety factors. Recommends sizes HERE Ss A JOB W, , + e 
different applications and includes 
any (installations. The Marley Wherever pure water is needed for boiler feed makeup, process 
ATOR i 
Se ee cies work or general plant operation, a PARACOIL EVAPOR OR isa 
261 wookict titiea I te Concrete proven, time-tested means of handling any kind of initial raw water— 
Floors—Corrosion Resistant and Heat Re- : ‘ 
sistant, has just been published. The salt or otherwise. ' 4 
detailed information contained in this se —an si maintaine 
booklet brings up to date, the service ex They are ruggedly built dependable - d nay y 7 
periences and late deveiopments in this Specific requirements dictate the design. Our years of experience in 
field. The information covers methods and ~~ . . 
materials used in placing corrosion resist- «- building units of this type— and other power plant apparatus — assures 
ant concrete in a wide variety of indus ; m. We invit r inquir 
trial appiteations, ‘esieah ate of eone. you of the correct solution to your proble e invite your inquiry. 


sion resistant concrete are listed for many 


ries and also given, are the answers ENGINEERING CORPORATION 
number of questions often asked 
t. A section on placing and finish- 1062 East Grand Street, Elizabeth 4, New Jersey 
got yg SE 30 Rockefeller Plaza, New York 20, New York 
ospec e users u ite ivision 


Universal Atlas Cement Company 





Application Data Bulletin iitied 
262 The Aroclors,” chlorinated bi- 
phenyl and chiorinated poly-phenyls, this 
booklet describes ihe unique oo " 
l 


which enables this material to fulfill cer- 


tain requirements he Aroclors have won 
a place ir electrical insulating field ~ we 
and 1 uc ‘ly differing applications | 
as non- mmat hydraulic media, high +4 

temperature and high-pressure lubricants , 

heat-transfer and expansion media, seal! for power plant men 


pounds, adhesives and protective c« 


. 
teen a a Hm mag nee Become a trained combustion 
inclu gz pl igme cquers = 

paints end varnisi This booklet con . Engineer the easy HAYS way. 

tains 28 pages presents tl ym bined 4 

nformation gathered by the con m 

what it believes to be reliable and depend- 

able sources. Monsanto Chemical Cx 


Firemen, engi- 
neers, fuel and 
equipment men, 
rube-Ice Machine J etc., can earn 
263 describes manufacturer's au bigger pay by 
ice-making machine f lucing he becoming a 
cylinder r crushed ‘ ) 1 ) H d 
istrates machine's i ation ays traine 


small space requiremer < free combustion en- 
reduced po. or mption and 


plan and De LAVAL-IMO Pumps sincer. Many 
I 


employers rec- 

ki dustr r hemitcs ognize a HAYS- 
ant 8, . 2 ~d ne . Fae are TRAINED 
it t SIMPLE... RELIABLE... engineer as @ 


better man. Juste 


a little of 
EASY TO TAKE APART prema 
Purger Bulletin—How air an quired for the 
264 - B-concencanies get nt Only three moving parts. No pilot gears easy - reading 





ai = ae ‘ , Havs Home Study Course. Hundreds of 

g costs and what No sliding vanes. No reciprocating others have made better jobs for them- 

prev mt it are cov S-pp Bulletin members. Nothing to get out of order. selves through Hays training. So can YOU 

cae ~ : ‘ - am aquaaea Goat — IMO Pumps are designed for han- Approved for Gi Write today for free book 

tions and pr ! charts and tables dling oils, hydraulic control fluids and 20th year, HAYS SCHOOL OF COMBUSTION 

Armstrong M rks othe: liquids over a wide Dept. 2) 430 N. Michigan Ave., Chicoge 11, til. 
Filters Manufacturer's ne » 2 ec A AY AND 

a ae ee Se ae ae a Dept. 2) HAYS SCHOOL OF COMBUSTION 

A a oar ge 5 > Bul- Send for Cateleg 1-32A G J 420N. Michigan Ave., Chicago 11, Ill 


1 SIF. It covers standard, silencer and 


ind leve nstallation mod J ees — + 
arge capacities, small cs y filter 
d breather filters. Gi1 ” MO PUMP DIVISION of the Address 
specifications, sizes. weights an« ) i | 
a San DE LAVAL STEAM TURBINE CO City 
Dust Collectors Dust collecting TRENTON NEW JE | 
cement plants ahd similar industries va ibe Compeny Nome 


air 





BOILER TUBES 


Bout yp STRAIGHT 


POR ALL TYPES OF BOILERS, 


ALSO CONDENSER, HEAT EXCHANGER AND 
AIR HEATER TUBES IN CARBON 
AND ALLOY STEELS 


Write er wire es tedey ebout 
yeoer perticeier teblag needs. 


Pipe & abular Products 


wCOSPORATEO 
2610 W. DAUPHIN STREET 
PHILADELPHIA 32, PA 


a practical new book 
about Electron Tubes 


what they are 

how they work 

how they can be used 
what they can mean to you 


INDUSTRIAL 
ELECTRONICS 


by Andrew W. Kramer 


Send Your Orders To 


BOOK DEPT. POWER GENERATION 
53 West Jackson Blvd Chicago 4, Illinois 


ia the subject of Bulletin No. 1428, 26 pp 
Contains many photographs of installa- 
tions, also photos showing equipment be 
ing tested in company laboratories. Dis- 
cusses services offered by manufacturer in 
analyzing individual installation require 
ments and recommending equipment for 
the job. American Blower Corp 


Transmission Belting Catalog 
267 M-9922. 28 pp. gives detailed design 
}engineering and performance data on 
manufacturer's line of transmission belt- 
ng. Tables on belt speeds, arc of contact 
friction, horsepower correction, and service 
factors are included in the manual, to- 
gether with hints on proper selection of a 
belt and procedure for analyzing belt 
drives. Ulustrations include many photos 
of belt installations and drawings showing 
types of transmission drives. United States 
| Rubber Co 


Reference Bibliography for Water 
268 Sewage and Power Plant Engineer- 
j}ing—-This 36 page. paper bound bulletin 
consists of a comprehe ve and up-to-date 
listing of the best available sources of in 
formation on use of water for drinking 
land also for boiler feedwater supply; on 
sewage treatment and industrial waste 
treatment; and on power plant design and 
| Operation The bibliography lists first 
}4 number of books and magazines cover 
|ing water supply treatment treatment 
|plant design and operation. Next, publi- 
cations o, the bacteriology of water and 
| sewage hird, publications covering sew 
|}age and industrial waste treatment and 
|chemistry and analysis of water and sew- 
Fx th. publications on power sta 
tion design, operation and equipment and 
| Onally standard engineering handbooks 
| date and aid for hydraulic and power eng! 
neering A list f foreign publications is 
jalso given l st of periodicals on 
chemical labor ry procedure, water and 
sewage, and a good st f manufacturers 
publication Published by Gilbert Assc 
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| CLASSIFIED ADVERTISING 


BOILERS 
FOR SALE 


Two 603 H.P. Babcock 
Wilcox Stirling-type water 
tube boilers, fitted with 
Jones AC Stokers. 


For complete details contact 


A. R. MENEREY 
Cadillac Motor Car Division 
General Motors Corporation 

Detroit, Michigan 
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HELP WANTED 





Continuous records of the oxygen dissolved in boiler feed 
water and of the hydrogen entrained in steam, point to 

the corrective measures necessary prevent 
otherwise unsuspected and costly corrosion. The 
Cambridge Analyzers measure and record dis 
solved oxygen directly. The hydrogen in the 
Stearn is the measure of the oxygen set free by 
Cambridge Instruments are avail- 
rding O, and H,, either separately 
or simultaneously. Send for Bulletin 148 BP 


dissociatior 


able for re 


In addition to instruments used in power plant 
ration, Cambridge also makes pH Meters 
rders, Galvanometers, Gas Analyzers, 

s, Exhaust Gas Testers, Surface 

sand other instruments used in Science, 

try and Medicine. Write for literature, 


stating application 


CAMBRIDGE INSTRUMENT CO., INC, 
3767 Grand Central Terminal, New York 17, N. Y. 
Pioneer Manufacturers of 


PRECISION INSTRUMENTS 


NOW! All Overhead Valves 
are Instantly Accessible 





with the 
LOW-COST 


i=tolojojian 


—Adjustabie-— 
SPROCKET RIM 
with Chain Guide 








Range of |0 adjustable sizes takes 
are of al! valve makes and types 
fits valve wheel diameters from 2 

to 30 inches 
Overhead valves no matter how high, or in whatever hard-to 
get-at location are instantly accessible from the floor. Operation 
s quick, easy, positive and safe with the BABBITT Adjustable 
Sprocket Rim with Chain Guide. No more climbing on bench 


machine, boiler or treacherous stepladder; no time-wasting 
The BABBITT Rim fits a 


stems. It is installed quickly by clamping onto the hand wheel 


valves, with either rising or non rising 


of the valve 


Write today for Catalog Bulletin PG and surpris- 
ingly low prices; also, names of nearest distributor 


BABBITT STEAM SPECIALTY CO. 
2 Babbitt Square, New Bedford, Massachusetts, U. S. A. 


NATURE Yuscove 


ON INDIVIDUAL TRAPPING 


—and no waiting! But in your plant there may be 
slow-ups and other production headaches because 
a single large steam trap is supposed to drain a 
whole battery of machines or a number of individual 
coils or jackets. 

Use individual trapping —a separate trap on 
each unit and make sure that condensate is not held 
back to slow up your operation. 


THE SELECTION of the 
right steam trap is not 
difficult. Sarco Selec- 
tion Chart No. 1600 
shows first and second 
preference for stand- 
ard applications, or the 
Sarco man will study 
and recommend for 
every process in your 
plant. 


FLOAT. 
THERMOSTATIC 


BUCKET 





SARCO COMPANY, INC. 


Represented in Principal Cities 


Empire State Building, New York 1, N.Y. 


SARCO CANADA, LTD., TORONTO 5, ONTARIO 


SARCO 


SAVES STEAM 
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Agency—-The Harry P. Bridge C« 
Vide Water Associated Oil Co. . Meters. For engineering information and Bulletin 400-F1, 


Agency—G. M. Basford Company address Builders-Providence, Inc. (Division of Builders 


od hin ros orporatio omb o ° 
Soueaeal ae = Iron Foundry), Providence 1, R. I. 
Agency— Wendell P. Colton Ce 
Treasury Department 
Troy Engine & Machine Co 
A gency—Sanger-Funnell, Incorporated 
Tube Turns, Inc 
laency The Griswold-Kshle 
United States Steel Corp 
A gency— Batten, Barton, Durstine & Oshorne, Inc 
ersa Atlas Cement Co. (Lumnite Division 
Agency — Batten, Barton, Durstine & Osborne, Inc 
rt Machine Co. Henry 
Agency—Farson & Huff 
rren Steam Pump Co., Ine 
Agency—The Davis Press, Inc 
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{gency — Dozrier-Graham-Eastman Advertising 
heeler Mfg. Co., ¢ H 

igency Eugene {. Holland 
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4gency—Hammond-Goff ¢ 
Wicke Boiler Co. The 

{gency—Price, Hedrick & Tanner, Inc A 
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A gency— Willard G. Myers Advertising Agency Flow Meters and Controllers . . . Mechanical and Differential 
Worthington Pump & Machinery Corp ... for Liquids, Steam, Air, and Dry Materials 
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HELPFUL BULLETINS 


(Continued from page $6) 


ls described as 
Instructions for 


” aw color indicator which 
both easy and accurate 
running the test are illustrated ir 
Includes prices of company’s complete 
hardness titration set and individual solu 
tions used. WH & LD. Betz 


Case of Fire This two-color 
ee * s wortl 2 in Wall space 
and deserves elsure; but 

® clear ou? t« heipful in an 
emergency t ‘ exactly which 
extinguisher a how t ise 
Lilustrates company's CO dry hemica 
foam water and vaporizing liquid ex- 
nauisl and in tabular form aives 
cations, methods of operation 
extinguishing effect, capacities and main- 
tenance. Class A. B and C fires are defined 

and the effectiveness or limitations of ea 
type f extinguisher on each class of fire 
be noted at a glance Walter Kidde 

Im 


| Industrial Clamp ulle 
35 app. titiea “Meg ator 


Ind eam discusses the 
cteristics and applicatior for I 
amps see Page 4. POWER GENERA’ 
TION, September, 19409 The fire > on 
ons, Ulustrated by engineer 
wer the clampe sutomatk 
tendability. flexibility 
oll form heads and long life 
applications is composed 
wing clamps in use in office 
It des price list for standard 
« — according to ASA recs 
funter Spring Cx 


color 


mmends 


1 6! Worm Gear Speed Reducers—Catak 
13 & 2 covers com = y 
r rizon 


‘ 


137 Lubricant Application Guide 
ded in 30-pp Form C10! 


lubricants are tested recom 
mendations for lubricating all types of 
bearings under various operating condi- 
tions. Other information covers lubrica- 
tion of power generating. transmission and 
materials handling equipment, also special 
recommendations on the lubrication of 
pump glands, valves and other equipment 
subject to contact with acids, alkalis and 
moisture. A highly useful book, it's tl- 
ustrated and indexed and arranged for 
easy reference. Contains list of suppliers 
by cities. Keystone Lubricating Co 


138 


company « 


How Fiberglas Products Are Tested 

This is a 3%-pp publication de- 
acribing the facilities and procedures em- 
ployed in manufacturer's testing labora- 
tories to provide customers with accurate 
data on the properties, uses and perform 
ance characteristics of Fiberglas materials 
mn their various forms Illustrated with 
numerour photos showing laboratory per- 
sonnel operating testing facilities. Owens- 
Corning Fiberglas Corp 


139 Bearings and Castings Illustrated 
with pictures and charts, this 28-pp 
booklet gives physical properties and com- 
parative specifications for 2 different 
bronze alloys and five aluminum and man- 
ganese bronzes. It contains an outline of 
the many applications of bronze Sizes 
and weights f rough and machined 
Tiger” bronze bars are tabulated. Babbitt 
metals. their descriptions and uses, are also 
discussed and illustrated and their physi- 
roperties charted Booklet also de- 
facilities for manufac- 

ire of non us bearings and castings 
Nations Bearing D American Brake 


Shoe Cx 


EDUCATIONAL AMPLISTAT 


amplistat 
self-satu- 
magnetic 
been an- 


A NEW EDUCATIONAI 
demonstrates the 
rating, polarity-conscious 
amplified principle has 
nounced by the Special Products 
Division of the General Electric's 
Apparatus Department. The ampli- 
warm-up and 


which 


stat requires no time 


moving parts or vacuum 
tubes, cutting maintenance to a 
minimum. It can, however, be used 
in conjunction with electronic or 
rotating amplifiers 

The educational amplistat operat- 
ing from 115 v, 60 cycle line, con- 
sists of a saturable reactor and rec- 
tifiers which are mounted in one 
compact unit. This assembly is fas- 
tened to the top surface of a texto- 
lite panel which has a schematic 
diagram of the component parts 
moulded in its surface for demon- 
stration purposes. Eighteen educa- 
tional type spring terminals are sup- 
plied, and their connection with the 
reactor and rectifiers are indicated 
by the marking on the panel. The 
reactor consists of two main cores 
each wound with a load winding and 
four control windings linking both 
cores. These control windings are 
electrically isolated, thus making for 
a flexible unit, adaptable to many 
types of circuits 

The electrical engineering labora- 
tories of educational institutions will 
find the amplistat useful for experi- 
ments in voltage or current regula- 
tion of small investiga- 
tion of motor speed control, totaliz- 
ing and recording on one instrument 
the current in several independent 
circuits, demonstrating the principle 
of the amplistat, or for demostrating 
the principle of d-c current trans- 
and saturable 


has no 


generators 


formers reactors 











EMULSIFIED OR FREE OILS 
Effectively Removed from Condensate 


with the 


BLACKBURN -SMITH REFINER 


Outstanding Advantages 


Breaks the tightest emulsion of oil in water 
Reduces contamination to less than 
Produces pure, clean condensate 


Saves boiler tubes 


Centeminated Condensate Formerly Wasted Can Now be 
Filtration Through the Refiner 


Re-Used After 


Proved in 


water 


service 
no backwashing 


saves 


tenance costs 
simple and inexpensive to operate . 


space 


Write for cotalog 


THE BLACKBURN - SMITH 
MFG. CO., INC. 


98 RIVER STREET, HOBOKEN, NEW JERSEY 


Subsidiary of Condenser Service & Engr Co. inc 


Hoboken 3-4425 


heat units and fresh 
reduces boiler main- 
improves boiler efficiency 


Engineering assistance gladly furnished 


ly for 


ture, 
engineer. 


. I ppm. 


the laboratory 


published 


requires little reactions. 


aTomics 


each month for 


$5.00 
Otherwise | 


Name 


Address 


Rector 2-9360 City 








engineers. 
articles appearing in each issue 
are essentially practical in ne 
the average 
A. W. Kramer, the 
editor of ATOMICS has been 
a pioneer in interpreting and 
translating the complex, 
technical material issuing from 
into 
every engineer can understand. 

ATOMICS is the first regularly 

of its kind. 

The monthly issues sparkle with engineering data, 
atomic power, articles of timely interest to those concerned 
with industrial process control, practical material for men in- 
terested in the technical and engineering aspects of nuclear 


written for 


journal 


Be Well Informed About 


ATOMICS 


ATOMICS is published month 


The timely 


highly 


language 


news of 


Use The Coupen — Read The Monthly lesves of This Popular New 
For 





eturn 


Fill In, , Tour Of and Mail tw 


53 W. Jackson Bivd., Chicago 4, Il! 
Send me the current issue and enter my name to 
seven months at your 
If satisfied after reading the first issue | 
your invoice and owe you 


receive ATOMICS 
introductory rate of 
send you my check 
nothing 


special 














Cross-section of the Chapman Tilting 
Disc Check Valve illustrating the way 
that the balanced disc is supported on 
the pivot, with arrows showing the travel 
of the disc. A feature of the design is that 
the disc seat lifts away from the body seat 
when opening, and drops into contact 
when closing, with no sliding or wearing 


of the seats. 


with CHAPMAN 


TILTING-DISC 


CHECK VALVES 


That's right! With Chapman Tilting-Disc Valves, head losses 


are 65% to 80% lower than for conventional type check valves. 


But no wonder head losses are lower. Chapman Check Valves work 

with... not against... the stream. The balanced disc rides smoothly 

on the flow . . . lifts away easily in opening and closes quickly and 

quietly. There’s no slamming to cause destructive pipe line stresses 
. minimum wear on seats, hinge pins and bearings. 

All these features mean lower maintenance costs for you. So write 


today for additional information. 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 





five 
basic 
power 


plant 


by removing 
Capacities from 12,500 to 1,400,000 
pounds per hour are in service. 


bidity eases the load on the filters... 
savings in operating costs are i 


PRECIPITATOR The Permutit Precipita- 
tor is used to lower alkalinity, reduce 
hardness, and help to remove turbidity. 
It can also be used to reduce silica. 


processes... 


Consult Permutit without obligatiegen 
any of these processes. Our know in 
water conditioning, backed by 35 

experience, can provide the answer t 
water treatment problem. Wile 


The Permutit Company, Dept. PG-1, 330 West 


42nd Street, New York 18, N. Y., or te the 
Permutit Company of Canada. Ltd., Montreal, 


taper in is v9 fw iw 00 18 





